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Radionuclide Concentrationsin Soilsand Vegetation at
L ow-L evel Radioactive Waste Disposal Area G
During the 1999 Growing Season

J.W. Nyhan, P.R. Fresquez, R. Velasquez, and E.A. L opez

ABSTRACT

Soil samples were collected at 52 locations, and unwashed
overstory and understory vegetation samples were collected at 12
locations within and around Area G, a disposal facility for low-level,
radioactive solid waste at Los Alamos National Laboratory (LANL).
The samples were analyzed for °H, **Pu, ***“Pu, *Sr, **Am, *'Cs, and
“U, and 12 of the soil samples were analyzed for gross alpha, beta,
and gamma radioactivity.

Tritium, **Pu, ****Pu, and **Am concentrations in soils were
above the upper 95% level of background concentrations; all,
however, were less than LANL screening action levels. In contrast,
most of the radionuclide concentrations in the unwashed vegetation
samples were below the upper 95% level of background
concentrations, except for *H. Tritium concentrations in vegetation
from most sites were greater than background concentrations of
about 2 pCi mL™.

l. INTRODUCTION
Solid radioactive wastes have 1990).

waste burial and storage site (Soholt,
Wastes for disposal include

been disposed of by burid a Los
Alamos National Laboratory (LANL)
since the early 1940s (Purtymun et a.,
1980). Area G is a 25.5-hectare (63-
acre), low-level radioactive waste
processing and disposal area located on
the east end of Mesa del Buey at
Technical Area 54 (Figure 1). Area
G was established in 1957 and is the

Laboratory’s primary radioactive solid

contaminated equipment, paper, plastics,
clothing, building materias, soils, and
process wastes and are placed in either
pits, trenches, or shafts and then covered
with fill material (Hansen et a., 1980).
Tritium, U, ®pu, ***py, and a
variety of fission and activation products
are the main isotopes in waste materials
deposited at Area G (U.S. DOE, 1979).



o]
%

Grants
L]

N E W

Socorro

Los Alamos

MEXICO

Las Cruces

SANDOVAI

N \\ Los Alamos National Laboratory

| CO.

\|SAN ILDEFONSO

R — N — — — County boundaries
| | _ sAnbovaL county _ _\ cle T
| LOS ALAMOS COUNTY cORTIT Other boundaries
| aV 3 >|
| 0 1 2 mi o A\ <§( [
TS e e < 2 3|_RIO ARRIBA COUNTY
E, '% 0 1 2km N @ 8 C:é) SANTA FE COUNTY
2|2 o | 5
i3 <« ' 1z SANTA FE
Ol < T . m
2|2 - ) T NATIONAL
Ik e, SRR 19 )
%i < e& i\ﬂﬁ? L |% FOREST To Espafiola
<l
319 : B E—osaLamosiZ < &
| Y= |
! = ?
| Iy : 502
I GO\ (502
| \\“ : To Santa Fe
BANDELIER
1 \ NAT. MON.
|
|

N\
\O M PUEBLO _LANDS

cARTograthy A. Kron 6/26/97

// ) ) [
/ Tierra Amarilla I TAOS 3
i | county/

[ \
| RIOARRIBACOUNTY \ a0
i / O]
_— - LOS ALAMOS(\
| |  COUNTY
L

I e
| SANDOVAL l
| counTy | SANTA
! Bernalil FE
S s jooun
Albuquerqui T
\\ % ]
\BERNALILLO -
—r— = _
COUNTY

Figure 1. Thelocation of Area G at Los Alamos National Laboratory.



As part of the Environmental
Surveillance Program (ESP) at LANL,
samples of air (LANL, 1998), water
(Mullen et a., 1996), soilg/sediments
(Fresquez et a., 1996a, 1997a, 1998a,
1999; Jacobson, 1992), vegetation
(Fresquez et al., 1995, 1996b, 1997b,
1998b, 1999), small mammals (Biggs et
a., 1995, 1997, Bennett et a., 1996),
and bees (Fresquez et al. 1997hb,
Haarmann and Fresquez, 1998, 1999) are
collected annually from within and
around radioactive waste disposa site
Area G to monitor and assess the site’s
impact on the surrounding environment.
Radionuclides in game animals such as
elk and deer have aso been recently
assessed around Area G (Ferenbaugh et
al., 1999).

Two components of the Area G
surveillance program are the assessments
of soil and vegetation within and around
Area G for radiological contamination.
The soil sampling program is the most
direct means of estimating the types,
concentrations, and distributions  of
radionuclides in the environment within
and around nuclear facilities (Fresquez et
al., 1998a). Soil provides an integrating

medium, or reservoir, that can account

for contaminants released to the
atmosphere, either directly from gaseous
effluents, such as air stack emissions, or
indirectly from the resuspension of on-
site contamination (fugitive dust) (Healy,
1977).  Subsequently, the knowledge
gained from the radiological surveillance
of soil is critical to provide information
about potential exposure by way of
several pathways that include soil
ingestion, consumption of food crops,
resuspension of radionuclides into the
air, and contamination of groundwater.
Exposure to radionuclides by these
pathways may result in radiation doses to
humans (Hakonson et al., 1981). The
uptake of radionuclides by vegetation
may also give some insight into surface
(Hansen et al., 1980) and subsurface
(Wenzel et a., 1987) pathways of
contaminants to humans from waste
disposal areas. Trees, in particular, have
been shown to be excellent indicators of
subterranean *H migration from low-
level radioactive waste disposal sites
(Rickard and Kirby, 1987).

In the late 1970s, the Atomic
Energy Commission issued interim
operational criteria for radioactive waste

areas owned or operated by them and



their contractors (EG&G, 1978, 1981,
Dames and Moore, 1976).
the

As a first
response to surveillance
requirements listed in these criteria,
personnel  from the Environmental
Surveillance Group a Los Alamos
Scientific  Laboratory developed an
interim surveillance plan for the site’s
radioactive waste areas (Hansen et al.,
1980) to supplement the Laboratory’s
surveillance

general  environmental

effort. Since a portion of the original

program code for this program had the
designator “A411,” this program became
known as the A411 Program (Conrad et
al., 1995). The first announcement and
monitoring results of this program

the 1980 and 1982

Surveillance Reports,

appeared in
Environmental
respectively

Surveillance Group, 1981, 1983), and

additional program results have been

(Environmental

reported in the 1990s (Conrad et al.,
1995, 1996; Childs and Conrad, 1997,
1998, 1999).

The A411 Program investigation
focuses principally on the possibility of
contaminated  sediment  movement
through surface-water runoff out of the

perimeter of Area G. Sampling locations

were intentionally selected to best
indicate possible contamination moving
outside the perimeter of Area G; thus,
these sampling locations should be
considered as those locations most

sensitive to possible contaminant
migration.

The objective of this annual
survey was to  measure the
concentrations of selected radionuclides
in surface soils and unwashed overstory
and understory vegetation within and
around Area G during the 1999 growing
season. The surface soil data from this
study were then compared with the
surface soil data collected in the A411
Program during 1999. All of these data
were compared to  radionuclide
concentrations in soils and vegetation
collected from regional background
locations. The background areas are
located away from LANL, and
radionuclide concentrations result from
naturally occurring elements and/or from

worldwide fallout.

. METHODS

In July of 1999, the Soils,
Foodstuffs, and Biota Environmental
Surveillance

Contaminant Program



Team of LANL’s Ecology group (ESH-
20) collected 11 samples of surface soils
and 24 vegetation samples from areas
within and around Area G at TA-54
(Figure 2). In May of 1999, personnel
from LANL's Hazardous and Solid
Waste group collected 40 samples of
surface soils at several A411 Project
locations within and around Area G.
Each ofthe latter locations contained an
aluminum stake with a brass tag that was
stamped with a unique site identification
number identified with a “G-* prefix
(Conrad et al., 1995). Table 1 lists all of
these sampling locations and location
descriptions that are shown on Figure 2.
Although most of the soil
samples were collected outside of and
adjacent to the Area G fence, several
samples were also collected inside of
Area G. Sample locations 3, 5, 7a, 7b,
G-34-05, G-34-07, G-34-09, G-34-10,
and G-34-15 are inside the Area G fence.
Samples from locations 1, 2, 3b, 4, 6b,
7c, 8, and the 35 of the A411 Project
samples not mentioned above were
collected outside the Area G fence.
Location 8 is west of Area G in the
proposed expansion area. Background

samples of soils were collected as part of

the ESP (LANL, 1998), and background
samples of vegetation were collected
south and upwind of the Laboratory at
Bandelier National Monument.

Several soil samples were
collected at the eastern end of Area G in
the vicinity of the transuranic (TRU)
waste pads, the site of the Transuranic
Waste Storage
(TWISP), described in detail at the
following LANL Address:
http://swo.lanl.gov:80/twisp/default.
htm).

the TRU and TRU mixed waste

Inspectable Project

Internet

The TWISP involves retrieving

originally stored on above-grade asphalt
pads under earthen cover (TRU Pads 1,
2, and 4). These wastes are temporarily
stored in fabric tension-support
structures (TWISP Domes) constructed
on an asphalt surface until they are
transported to burial at the Waste
Isolation Pilot Plant.

Previous A411 Project studies
(Childs and Conrad, 1997, 1998, 1999,
Conrad et a., 1995, 1996) and one ESH-

20 study (Fresguez et a., 1999) have
confused the numbering of the TRU
Pads at Area G. The reason for this is
that they are incorrectly numbered in the

Facility for Information Management,
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Table 1. Descriptions of sampling locations shown on Figure 2.

L ocation Description
Number
1 South of tritium shafts immediately outside the Area G fence
West of the high-level tritium shaftsimmediately outside the Area G fence
East of Pit 38 (inside the Area G fence)
3b North of Pit 38 outside the Area G fence
Outside the Area G fence north of the transuranic (TRU) waste pads#2 and 4
On top of TRU Waste Pad #2 inside the Area G fence
6 On top of TRU Waste Pad #4 inside Area G fence. Site removed before
sampling in 1998.
6b Southeast of TRU Waste Pad #4 outside Area G fence.
7a Southeastern portions of Pits 17 and 18 (inside the Area G fence)
7b East end of Pit 7 (inside the Area G fence)
7c North of Pit 8 outside the Area G fence
8 Proposed expansion area one-half mile west of the entrance gate to Area G and
outside the Area G fence
9 Background locations were near Bandelier National Monument approximately
5 km south of Area G.
G-29-01 Southwest of Pit 22 (outside the Area G fence)
G-29-02 Southwest of Pit 22 (outside the Area G fence)
G-29-03 Southwest of Pit 22 (outside the Area G fence)
G-30-01 South of Disposal Trench A (outside the Area G fence)
G-31-01 Southeast of Disposal Trench C (outside the Area G fence)
G-31-02 Southeast of Disposal Trench E (outside the Area G fence)
G-31-03 Southeast of Disposal Trench G (outside the Area G fence)
G-32-01 Southwest of southwestern corner of Pit 20 (outside the Area G fence)
G-32-02 South of southwestern corner of Pit 20 (outside the Area G fence)
G-34-05 West of Pit 1 and four TRU Waste Storage Domes (inside the Area G fence)
G-34-07 West of Pit 1 and four TRU Waste Storage Domes (inside the Area G fence)
G-34-09 South of the eastern end of Pit 24 (inside the Area G fence)
G-34-10 West of Pit 1 and four TWISP Domes (inside the Area G fence)
G-34-15 South of the middle of Pit 24 (inside the Area G fence)




Table 1 cont.

L ocation Description
Number
G-38-02 South of Pit 5 and TRU Pad 2 (outside the Area G fence)
G-39-01 East of the southeastern corners of Pit 5 and TRU Pad 4 (outside the Area G
fence)
G-39-02 Southeast of the southeastern corners of Pit 5 and TRU Pad 4 (outside the
Area G fence)
G-40-01 East of the eastern end of Pit 5 and TRU Pad 4 (outside the Area G fence)
G-40-02 East of the eastern end of Pit 4 and TRU Pad 4 (outside the Area G fence)
G-41-02 East of the eastern end of Pit 2 and TRU Pad 4 (outside the Area G fence)
G-42-01 Northeastern corner of Area G (outside the Area G fence)
G-42-06 North of TRU Pad 2 (outside the Area G fence)
G-43-01 North of TRU Pad 2 (outside the Area G fence)
G-44-01 North of northwestern corner of Pit 1 (outside the Area G fence)
G-44-07 North of TRU Pad 1 (outside the Area G fence)
G-45-01 West of western end of Pit 2 (outside the Area G fence)
G-45-04 Northeast of northwestern corner of Pit 2 (outside the Area G fence)
G-45-05 Northeast of northwestern corner of Pit 2 (outside the Area G fence)
G-45-06 Northwest of northwestern corner of Pit 2 (outside the Area G fence)
G-45-07 Northwest of northwestern corner of Pit 2 (outside the Area G fence)
G-46-01 North of eastern half of Pit 6 (outside the Area G fence)
G-46-02 North of eastern half of Pit 6 (outside the Area G fence)
G-47-01 North of western half of Pit 6 (outside the Area G fence)
G-48-02 North of Pit 10 (outside the Area G fence)
G-49-01 North of Pit 13 (outside the Area G fence)
G-49-04 North of Pit 15 (outside the Area G fence)
G-50-01 North of Pit 16 (outside the Area G fence)
G-50-02 North of Pit 16 (outside the Area G fence)
G-52-03 East of Pit 31 (outside the Area G fence)
G-58-01 North of western end of Pit 38 near gate (outside the Area G fence)




Analysis, and Display (FIMAD) system
(see Conrad et al., 1995; FIMAD Plot
Number 108583). Proceeding from west
to east, the TRU pads are correctly
numbered 1, 3, 2, and 4 (Figure 2). TRU
Pad 3 was never used to store wastes and
has had a light-brown-colored fabric
tension-support dome over it. Wastes
were first excavated from TRU Pad 1,
which still has a white-colored fabric
tension-support dome over it. TRU Pad
4 was excavated next and currently has a
crushed tuff flat surface; thus, Location
#6 a this pad was removed after
sampling in 1997 and is no longer
available for sampling (Fresquez et al.,
1998b). TRU Pad 2 is currently not
excavated and is the location of ESH-20
Sample Location 5.

At each of the A411 Project
sampling locations, grab samples of soil
were collected from the top 15 cm (6 in.)
of the soil surface with either a stainless
steel or a disposable polystyrene scoop
or scoopula (LANL, 1995). All of the
other soil samples were collected from
the surface with a stainless stedl soil ring
10 cm (4 in.) in diameter driven 5 cm (2
in) into the soil (ASTM, 1990).
Samples were collected from the center

and corners of a square plot of 10 m (33

ft) per side. The five subsamples were
combined and mixed thoroughly in a
three-gallon Ziploc® bag, and a
subsample from the composite was
placed in a 500-mL poly bottle.

All soil samples were submitted
under full chain-of-custody to the
Inorganic Trace Analysis group (CST-9)
for analysis of°’H, **Pu, ****Pu, *'Cs,
U, *Sr, and*Am. All methods of
radiochemical analyses have been
described previously (Fresquez et al.,
1996a; Childs and Conrad, 1999). The
only difference in assay techniques
involved *Am, which was determined
by alpha spectroscopy for one set of
samples (Fresquez et al., 1996a) and by
gamma spectroscopy for the A411
Project samples (Childs and Conrad,
1999). Radionuclide results were
reported in pCi mL of soil moisture for
°H, ug g dry soil for”U, and pCi g dry
soil for all the other isotopes.

Samples of overstory and
understory vegetation were collected
when both types were found. Clippings
of tree shoots (overstory) or the top
growth of grasses and forbs (understory)
were composited and transported to the

laboratory. Understory samples were



collected at al sampling locations from
the same 10- by 10-m plots as the soil
samples, but sampling locations 5, 7a,
and 7b did not contain overstory cover.
Overstory samples were mainly from
pifion pine (Pinus edulis) because pifion
pine is the prevaent tree in the area
(Tierney and Foxx, 1982). Samples of
the overstory consisted of the tips of tree
shoots approximately 2.5t0 5.1 cm (1 to
2 in.) in length, which were collected at
aheight of 1.3t0 1.6 m (4 to 5 ft).
Personnel  collecting samples
wore plastic gloves and used clean
shears to clip vegetation; al materials
were decontaminated (washed with soap
and water) between sampling locations.
Vegetation clippings ranged from 0.9 to
1.4 kg (2 to 3 Ib) of composited material,
which was placed in labeled double-
bagged Ziplocll plastic bags and
transported to the laboratory in a locked
ice chest. Each sample was divided into
two subsets to provide enough material
for analysis of °*H and the other
radionuclides. Samples were not washed
and thus represent the total concentration
of radionuclides deposited on the plant
surfaces by rainsplash and/or airborne

deposition as well as radionuclides taken

10

up by plant roots. The total radionuclide
concentration is a realistic measure of
the amount available to receptors that
consume the plants at Area G.

Part of the vegetation sample was
The
subsamples were placed in glass beakers
to collect distillate water (Salazar, 1984).
The
subsample was placed in a 1-L glass
beaker and slowly ashed at 500°C for
120 h. The ashed sample was pulverized

subsampled for °H anaysis.

remaining portion of each

and homogenized, then transferred to
labeled 500-mL poly bottles and
submitted with the distillate samples
under full chain-of-custody to CST-9 for
the analysis of °H, **Pu, ****Pu, *'Cs,
“U, *Am, *Sr. All methods of
radiochemical analyses have been
described previously (Fresquez et al.,
1996h).
reported in pCi mL™ of tissue moisture
for °H, pug g* ash for “U, and pCi g* ash

for al the other isotopes.

Radionuclide results were

Results
reported in grams of ash are usually two
to four orders of magnitude greater than
live (wet) weight.
1.  RESULTS

Radionuclide Concentrations in

Sails. Results of radionuclide



concentrations in soils are given in Table
2. The actua CST-9 analytical reports
included

reference. Detectable concentrations of

are in Appendix A for
radionuclides of interest were found in

most  samples. A  detectable
concentration was considered a result
that was greater than two times the
counting Measured

concentrations for ****Pu, **Pu, and °H

uncertainty.

were greater than the regional statistical
reference level (RSRL) at most locations
for both sets of samples. In addition,
90% of the A411 Project samples and
36% of the other soil samples contained
“'Am concentrations greater than the
RSRL. The RSRL is the mean + two
standard deviations of the upper 95%
interval  of

confidence background

concentrations. The data for the
background (BG) concentrations were
collected from regional, non-LANL soils
collected from 1993 through 1997
(LANL, 1998).

Several sampling locations were
close to one another within the two
project sampling schemes. Near the °H
shafts, sample location 1 was close to
locations G-30-01, G-31-01, and G-31-
02, and sample location 2 was close to
sampling locations G-29-01, G-29-02,

11

and G-29-03. Sample locations 3b and
G-58-01 are near the northwestern
corner of Area G. Sample locations 6b
and G-38-02 are both near the corner of
Area G that is southeast of TRU Waste
Pad #4. Sample locations 4, G-43-01,
and G-42-06 are all directly north of
TRU Waste Pads #2 and #4. Sample
locations 7c and G-48-02 are both north
of Pit 8 on the northern extremity of
Area G. The two sample locations
inside of Area G, locations 7a and 7b,
are in the proximity of G-32-01, G-32-
02, G-34-09 and G-34-10, and G-46-01
and G-46-02, respectively.

The °H concentrations observed
in the soil samples exhibited substantial
gpatial variability (Table 2, Figures 3
and 4): about 75% of the soils analyzed
for ®H had concentrations that ranged
from 0.6 to 227 pCi g*. The mean “'Cs
concentration of al of the soil samples
collected was 12.31 pCi g' with a
coefficient of determination (standard
deviation multiplied by 100/mean
concentration) of 286%.
concentrations for 73% of the A411

Project soils and 48% of the other

Tritium

samples collected at Area G sites were
greater than the RSRL (Table 2). The°H



Table 2. Radionuclide concentrations in soils (dry weight) collected from Area G in 1999.> Bold values are equal to or greater than
regional statistical reference level (RSRL) values and “NA” indicates that no analysis was performed.

45

Sample Element
Locations  *H(pCi mL™®  21am (pci g Wes(pCigl)  PPupcig) Z*Pu@pcigl) ¥ (pCigh) Y (ug gl
13 65.10 0.011 0.40 0.015 0.040 -0.42 2.37
2 81.90 0.006 0.37 0.006 0.027 0.21 2.35
3 1.54 0.023 0.01 0.012 0.046 0.99 3.52
3b 0.08 0.003 0.30 0.002 0.016 -0.10 3.53
4 191 0.146 0.42 0.364 0.775 1.58 3.18
5 13.30 0.008 0.04 0.002 0.013 -0.04 2.47
6b 0.53 0.062 0.34 0.014 0.334 0.43 3.34
Ta 3.95 0.005 0.01 0.005 0.012 -0.09 2.80
7b 341 0.009 0.03 0.035 0.027 0.44 2.37
7c 2.24 0.141 0.42 0.091 1.015 0.84 2.58
8 0.13 0.011 0.37 0.009 0.020 0.51 3.16
G-29-01 13.80 0.402 0.23 0.031 0.031 NA NA
G-29-02 24.90 0.522 0.26 0.016 0.055 NA NA
G-29-03 226.50 0.000 0.40 0.022 0.033 NA NA
G-30-01 69.90 0.155 0.07 0.004 0.010 NA NA
G-31-01 32.10 0.000 1.38 0.032 0.106 NA NA
G-31-02 16.30 0.910 0.10 0.007 0.007 NA NA
G-31-03 10.20 0.320 0.30 0.004 0.036 NA NA
G-32-01 11.30 0.730 0.09 0.003 0.007 NA NA
G-32-02 4.88 0.461 0.49 0.007 0.091 NA NA
G-34-05 0.27 0.850 0.11 0.020 0.079 NA NA
G-34-07 0.17 0.806 0.17 0.005 0.293 NA NA

G-34-09 0.14 0.649 0.08 0.005 0.035 NA NA




Table 2 cont.

€l

Sample Element
Locations  *H(pCimLY)’  2ampcigl) — “Cs(Cig)  PPu(pCigl) P Pu(pCigl)  *sr(pCigh) “Y (ug "
G-34-10 0.15 1.100 0.49 0.039 1.680 NA NA
G-34-15 0.71 0.750 0.12 0.215 0.072 NA NA
G-38-02 2.38 0.753 0.17 0.070 1.048 NA NA
G-39-01 0.41 0.335 0.08 0.919 0.557 NA NA
G-39-02 0.76 0.173 0.07 0.085 0.179 NA NA
G-40-01 0.98 0.479 0.33 0.294 0.489 NA NA
G-40-02 0.68 0.310 0.13 0.079 0.164 NA NA
G-41-02 0.67 0.311 0.29 0.869 0.313 NA NA
G-42-01 157 0.322 0.17 1.797 0.206 NA NA
G-42-06 171 0.136 0.14 0.055 0.295 NA NA
G-43-01 0.91 0.331 0.36 0.571 4.260 NA NA
G-44-01 3.97 0.338 0.25 0.445 0.372 NA NA
G-44-07 0.62 0.163 0.27 0.050 0.148 NA NA
G-45-01 7.90 0.387 0.22 0.439 0.495 NA NA
G-45-04 1.69 0.000 0.30 0.322 0.278 NA NA
G-45-05 0.65 0.271 0.62 0.744 0.894 NA NA
G-45-06 4.27 0.150 0.13 0.225 0.153 NA NA
G-45-07 6.80 0.417 0.33 3.279 0.524 NA NA
G-46-01 1.20 0.773 0.27 0.005 1.597 NA NA
G-46-02 124 2.780 0.14 0.262 0.284 NA NA
G-47-01 0.42 0.169 0.52 0.001 0.174 NA NA
G-48-02 0.15 0.000 0.14 0.017 0.222 NA NA
G-49-01 0.78 0.416 0.13 0.035 0.380 NA NA

G-49-04 0.53 1.110 0.11 0.012 0.053 NA NA
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Table 2 cont.

Sample Element
Locations  *H(pCimLY)’  2ampcigl) — “Cs(Cig)  PPu(pCigl) P Pu(pCigl)  *sr(pCigh) “Y (ug "

G-50-01 0.55 1.340 0.07 0.015 0.073 NA NA
G-50-02 0.83 0.397 0.13 0.053 0.106 NA NA
G-52-03 0.17 0.252 0.08 0.0+4 1.964 NA NA
G-58-01 0.47 0.526 0.39 0.084 0.043 NA NA
BG 0.13 0.011 0.54 -0.000 0.020 0.52 3.27
RSRL* 0.60 0.013 0.51 0.008 0.019 0.71 3.30
SAL°® 1900.0° 22.0 51 27.0 24.0 4.4 29.0

! Sample locations listed in Table 1.
2 Concentration for °H is based on soil moisture.

3

Hazardous and Solid Waste Group (Childs and Conrad, 1999).
4 Regional statistical reference level; thisis the upper (95%) level background concentrations (mean + 2 std dev) from 1992-1999 (LANL 2000).

®Screening Action Level (FIMAD 1997).

6Equival ent to a SAL value of 260 pCi g_l ®H for asoil at awater content of 12%.

Samples without a G prefix collected at the 0- to 2-inch depth by Ecology Group (Fresquez et a., 1999); samples with a G prefix collected at the O- to 6-inch depth by
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Figure 3. Tritium concentrationsin soil samples collected outside of Area G in 1999.
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data for the soils collected outside and
inside of Area G are presented in Figures
3 and 4. Samplesin the proximity of the
°H shafts (locations 1, 2, 7a, G-29-01, G-
29-02, G-29-03, G-30-01, G-31-01, G-
31-02, G-31-03, G-32-01, G-45-01, and
G-45-07, see Figure 2) contained an
average °H concentration of 39.3 pCi
mL™". These locations also contained the
largest concentration of *H observed in
the study, 226.5 pCi mL™: considerably
less than the SAL of 1900 pCi mL™.
The rest of the soil samples containing
3H concentrations greater than the RSRL
occurred in a mosaic pattern around the
northeastern corner of Area G (locations
4, 7b, G-38-02, G-42-01, G-42-06, G-
44-01, G-45-04, G-45-06, G-46-01, and
G-46-02). The latter soil

contained an average *H concentration of

samples

2.34 pCi mL* and a maximum °H
concentration of 4.27 pCi mL™.
Although the A411 Project
samples were not assayed for *Sr, soil
concentrations greater than RSRL values
were found at only three locations (3, 4,
and 7c). The concentrations measured in
these three samples (Table 2), however,
were only dlightly
RSRLs, and there is a possibility that the

larger than the

17

sample values reflect analytical error
(e.g., they are positively based) instead
of actual contamination from Area G
operations.
similar data collected in 1998 at these
locations, which marked the first time

These results agree with

concentrations of *Sr have been found in
excessof RSRLs at Area G.
Concentrations of *'Cs found in
soils collected at Area G in 1999 ranged
from 0.01 to 1.38 pCi g*. Over 94% of
the soil samples analyzed for *'Cs had
concentrations that were less than
RSRLs, regardless of how and where the
samples were collected (Table 2, Figures
5 and 6). Only the samples from

G-31-01 G-45-05

137

|ocations and

contained ~'Cs concentrations dlightly
greater than the RSRL. The results from
location G-45-05 were expected since
the TRU pads are the likely source for
the radionuclides; similar results were
found in the samples collected at the
adjacent location 4 in 1998 (Fresgquez et
al., 19983).

The  *Cs  concentrations
observed in the soil samples exhibited
much less spatial variability than tritium
(Figures 3 and 4): about 67% of the soils

137

analyzed for ~'Cs had concentrations
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that ranged from 0.1 to 051 pCi g*
(Table 2). The mean *'Cs concentration
of all of the soil samples collected (Table
2) was 0.25 pCi g* with a coefficient of
determination of 87.1%.

tot

Concentrations of “U were lower
than RSRLs for all Area G locations
except for locations 3, 3b, 6b, and 5.
Uranium concentrations in Bandelier
Tuff range up to 11 ug g* (Crowe et al.,
1978) and could explain the observed
variation in the results. The range of “U
in the soil samples was 2.35 pg g* to
3.53 ug g, concentrations that do not
pose significantly larger health risks than
background concentrations to humans or
the environment.

Concentrations of “**“Pu found
in soils collected at Area G in 1999
ranged from 0.027 to 4.26 pCi g7,
whereas **Pu  concentrations
from 0.012 to 3.28 pCi g (Table 2).

The concentrations of ****Pu and **Pu

ranged

found in soil samples were usually
greater than RSRLs, regardless of how
and where the samples were collected.
Almost 93% and 78% of the A41l
Project soil samples contained greater
than RSRL concentrations of ****Pu and

“*Pu, respectively. Similar results were

20

observed with the other samples. 64%
and 55% of the samples contained
greater than RSRL concentrations of
292°py and “*Pu, respectively.

2Py and

**py found in soil, as well as their ratios,

Concentrations of

are presented in Figures 7 and 8 for the
samples with greater than RSRLs
collected outside and inside of Area G,
respectively.  Concentrations of these

two isotopes in soils were not
significantly correlated, as can be
observed by inspection of Figures 7 and
8. Thus, although the soil at location G-
43-01 contained the largest
concentration of ****Pu, the soil from
location G-45-07 contained the largest
concentration of “*Pu (Figure 7).

Over 75% of the soil samples
collected (with greater than RSRLS)
contained ratios of the concentrations of
#2%Pu to **Pu less than five; for the
remaining 10 samples, this ratio ranged
from 5 to 43 (Figures 7 and 8). The
latter samples usually had enhanced
concentrations of ****Pu, rather than
depressed concentrations of “*Pu, that
accounted for their large ratios of the
concentrations  of ****Pu to **Pu

(Figures 7 and 8).
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Figure 7. Plutonium concentrations and plutonium isotope ratios in soil samples collected outside of Area G in 1999.
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Perimeter soil samples collected
at the northeastern corner of Area G
(sample locations G-38-02, 6b, G-43-01,
and G-42-06) and the north-central
section of Area G (locations 7c, G-48-
02, G-49-01, and G-52-03) exhibited
large ratios of the concentrations of
%Py to **Pu (Figures 2, 7, 8). One
location that was sampled in a drainage
area insde of Area G (G-34-10)
contained the highest observed ratio of
the concentrations of ****Pu to *Pu.
The locations in the northeastern corner
and the north-central portions of Area G
are near the TRU pads and Pits 8, 9, 10,
12, 13, 15, and 16, respectively, all of
which  contain waste that was
contaminated with both plutonium
isotopes. The sample collected at G-34-
10 was also adjacent to a TRU pad.

Over 78% of the soil samples
analyzed for **Am had concentrations
that were greater than RSRLSs, regardiess

of either how and where the samples

241

Am assay
technique (Table 2, Figures 9 and 10).

were collected, or the

Concentrations of “*Am found in soils
collected at Area G in 1999 ranged from
0.0 to 2.78 pCi g'. However, **Am
concentrations observed in the soil

samples exhibited much less gspatial

23

variability than either tritium (Figures 3
and 4) or plutonium (Figures 7 and 8).
About 67% of the soils analyzed for
“Am had concentrations that ranged
from0.1to 1 pCi g™

Measurements of gross alpha,
beta, and gamma radioactivity for the
soils collected from Area G in 1999 are
presented in Table 3. The gross apha
and beta radioactivity measurements for
the soils were uniformly less than those
The
radioactivity

measured for the RSRL sample.
gross gamma
measurements for the soil samples were
amost al greater than that measured for
the background sample, reflecting the
presence of “*Am (Figures 9 and 10).
Many of the samples collected
contained concentrations of
radionuclides that were greater than the
RSRLs. However, the concentrations of
al nuclidesin the samples were less than
LANL SALs. The SALs were developed
to keep potential doses to humans
residing on the site to 10 mrem yr* or
less (FIMAD, 1997). Based on the
results provided in this report, exposure
to Area G soils would result in doses
much less than the 10 mrem yr™* limit

from any one radionuclide or from all
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Table 3. Gross apha, beta, and gamma radioactivity in soils (dry weight) collected from
AreaGin 1999." Bold values are equal to or greater than RSRL values.

Sampling Radioactivity (pCi g%

L ocation Gross Alpha Gross Beta Gross Gamma

1 5.07 4.20 4.3

2 5.18 4.34 4.0

3 5.57 4.43 5.2

3b 5.70 4.25 3.6

4 7.61 4.59 4.9

5 3.38 2.15 5.2

6b 5.96 4.34 4.3

fa 4.54 3.33 4.7

b 441 2.72 4.2

7c 6.05 3.9 4.5

8 6.44 4.75 3.3

BG 8.82 5.86 34

RSRL 8.4 7.2 4.1

! Samplelocations listed in Table 1 and BG = background (south and upwind of LANL).

radionuclides combined.  Therefore,
exposure to radionuclides in Area G
soils pose little risk to animals (deer and
elk) and humans and are considered of
no concern (Ferenbaugh et a., 1999).

Radionuclide Concentrations in
Vegetation. Table 4 shows radionuclide
concentrations in unwashed vegetation
collected from within and around Area G
during the 1999 growing season. The
CST-9 analytical reports are included in
Appendix B for reference.

Understory  vegetation  was
collected at each sampling location, but

overstory vegetation was collected only

26

at locations 1, 2, 3, 3b, 4, 6b, 7c, 8, and
the background location because there
was no overstory at locations 5, 7a, or
7b. Most radionuclide concentrations in
unwashed overstory and understory
vegetation were equal to or dightly
greater than RSRLs. The RSRL mean
values + two standard deviations were
calculated from data collected from 1994
to 1997 (Fresguez et al., 1995, 1996b,
1997b).
Tritium concentrations in
vegetation samples had a mean
concentration of 288 pCi mL™ and

ranged from —0.18 to 2535 pCi nitfor
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Table 4. Radionuclide concentrations in unwashed vegetation collected from Area G in 1999. Bold values are equal to or greater than
RSRL values, and “ND” indicates that no sample was collected.

Sample Location *H (pCi mL™)? #!Am (pCi g ash) **'Cs (pCi g ash) **Pu (pCi g™ ash) **?*Pu (pCi g* ash) *Sr (pCi g ash) U (ug g'ash)

and Type'
1-0S 165.70 0.008 0.048 -0.0001 0.0006 6.48 0.73
1-US 637.00 0.003 0.033 0.0026 0.0052 4.97 0.82
2-0S 678.00 0.015 0.015 -0.0007 0.0019 8.81 0.88
2-US 2535.00 0.004 0.000 -0.0023 0.0054 5.09 1.46
3-0S 2.15 0.034 0.375 0.0012 0.0137 6.33 2.39
3-US 1.65 -0.003 0.000 -0.0024 0.0051 4.07 0.91
3b-0S -0.04 -0.000 0.014 -0.0016 0.0013 6.88 0.56
3b-US -0.18 -0.004 0.216 -0.0026 0.0060 8.60 2.04
4-0S 514 0.115 0.009 0.0004 0.0229 22.14 1.22
4-US 7.70 0.034 0.293 0.0025 0.0114 7.53 0.14
5-0S ND ND ND ND ND ND ND
5-US 1820.00 0.070 0.104 0.0310 0.0086 437 0.76
6b-0S 0.61 0.275 0.029 0.0127 0.1925 7.49 0.82
6b-US 0.40 0.071 0.000 0.0091 0.1279 5.94 1.24
7a-0S ND ND ND ND ND ND ND
7a-US 8.00 0.005 0.000 0.0002 0.0060 1.83 1.08
7b-0S ND ND ND ND ND ND ND
7b-US 4.80 -0.002 0.000 0.0013 0.0026 1.03 0.60
7¢c-0S 3.78 0.019 0.000 0.0003 0.0126 6.73 1.55
7c-US 3.77 0.024 0.000 0.0201 0.0599 6.39 1.01
8-0S 0.05 -0.002 0.000 0.0005 0.0033 5.47 0.71
8-US -0.01 0.001 0.000 -0.0006 0.0013 2.51 0.73
BG-0OS -0.11 -0.000 0.156 0.0002 0.0086 9.13 0.52
BG-US 0.40 0.004 0.324 -0.0012 0.0120 3.47 1.94
RSRL-0S 1.9 0.017 1.7 0.038 0.075 17.09 1.6
RSRL-US 1.6 0.010 0.94 0.005 0.011 3.8 1.5

! Sample locations listed in Table 1, and BG = background (south and upwind of LANL). Sampletype: OS is overstory vegetation (trees), US is understory vegetation (grasses/forbs).
2 Concentration for *H is based on moisture in vegetation.
3 Regional Statistical Reference Level; thisis the upper (95%) level background concentration (mean + 2 std dev) from 1994-1997.



the 14 samples assayed (Table 4). Asin
previous years, °H concentrations in
overstory and understory vegetation
collected outside of Area G and adjacent
to the °H shafts (locations 1 and 2) were
greater than background concentrations.
V egetation samples collected adjacent to
the TRU waste pad (location 5) and
outside of Area G immediately north of
the TRU waste pad (location 4) aso
exhibited elevated °H concentrations.
The °H concentrations in understory
vegetation samples collected above Pits
17 and 18 (location 7a) and above Pit 7
(location 7b) were aso greater than
background concentrations.

The concentrations of **Pu and
%Py in  vegetation
undetectable to 0.0201 pCi g* ash for
**Pu and from 0.001 to 0.193 for ***“Pu

ranged from

(Table 4). The plutonium concentrations
of overstory and understory samples
collected from locations 6b and 7c were
greater than in background samples. In
fact, the **Pu and ****Pu concentrations
of the understory samples at both of

locations were above RSRL

239,240
P

these

concentrations, as was the u
concentrations for the overstory sample
collected at location 6b. These data

correlated well with the soil plutonium
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concentrations and elevated plutonium
ratios presented previously (Figure 7),
which was to be expected since the
samples were collected near the TRU
pads and Pits 8, 9, 10, 12, 13, 15, and 16.

The concentrations of **Am in
the understory and overstory samples
collected a Area G ranged from
undetectable to 0.275 pCi g* ash (Table
4). Just as with *Pu and ***°Pu
concentrations, **Am concentrations in
both overstory and understory samples
collected at stations 6b and 7c were
above RSRL concentrations. However,
the samples collected on top of TRU
Waste Pad #2 (location 5) and the
location immediately north and outside
the Area G fence (location 4) also
exhibited above RSRL concentrations of
“'Am (Table 4). Unlike the data
discussed for plutonium isotopes, both
the overstory and understory samples
collected at location 4 were also above
RSRL concentrations of “*Am.

Unlike the *Sr data for the soils
collected a Area G, most of the
understory samples, but very few of the
overstory samples, assayed for *Sr were
above RSRL concentrations, regardless
if the samples were collected inside or
outside of Area G (Tables 1 and 4). The



“Sr concentrations in these vegetation
samples ranged from 1.03 to 22.14 pCi
g" ash (Table 4). Understory vegetation
samples collected at stations 1, 3b, and 5
contained elevated “Sr concentrations
(Table 4), even though ®Sr was not
detected in the corresponding soil
samples at these locations (Table 2).
This could reflect understory root uptake
of *Sr from soil depths beneath our soil
sampling zone.

Most of the concentrations of “U

and 137

Cs found in the overstory and
understory vegetation samples collected
a Area G were below background and
RSRL concentrations (Table 4). This
finding agrees with previous monitoring

results at Area G (Fresguez et al., 1999).

29

The 1999 monitoring data and
the satistics compiled from 1994
through 1998 (Fresguez et a., 1999)
suggest that Area G operations have
impacted the soils and vegetation at the
sampling locations, but the magnitude of
the impact has been minimal and not of

concern to human health.
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Los Alamos To/MS: Phil Fresquez /| M887

NATIONAL LABORATORY From/MS: Anthony Sanchez/MSK484
Memorandum Phone/FAX: 7-5998/5-5982
Chemical Science and Technology Symbol: CST-9/99

Responsible Chemistry for America Date: September 13, 1999

CST-9/Inorganic Trace Analysis
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID: 100039019
Analysis: Tritium Analysis is Water

I. Introduction
On July 14,1999, a set of soil samples was delivered to the CST-9 radiochemistry section for the

requested analysis.

II. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is Tritium in Environmental Matrices — Distillation and Liquid
Scintillation Counting. The specific procedure can be found either on line @
http://cst.lanl.gov/docs, or in hardcopy form within the document entitled LA-10300-M, Vol.
111, Method ANC355, R.1.

II1. Quality Control ,
The appropriate quality control samples were analyzed with the submitted samples.

IV. Comments

This case narrative was generated to document the circumstances that were involved with the
development of this data package.

: g
Anthon¥8anchez
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13-Sep-1999 11:32 LOS ALAMOS NATIONAL LABORATORY Page 1 of 4
CST Analytical Chemistry
Analytical Results Report

Method: H-3 LS ENV Method Area: EH-ALPHA Submigsion Id : 100039019
Requester Name: PHIL FRESQUEZ Customer Cost Code: M34A0002106CA30000 Due Date: 14-SEP-99
Requester Group: ESH-20 Logged Date: 14-JUL-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #: s
W W
! \W:
CUSTOMER SAMPLES k “J
Sample 1d Task Id Customer Id Component Resuit Value Uncertainty Units Qualifier
200102506 300223794 SITE3 H-3 1540 7/ 710 pCi/L
H-3 MDA 410 . pCvL o
200102513 300223801 SITE5 - H-3 13300 / 1300 pCi/L Py
H-3MDA 400 pCi/L )
200102514 300223808 SITE7TA - H-3 3950 » 860 pCV/L >
H-3 MDA 410 pCi/L £
200102515 300223814 SITE7B ¢ H-3 3410 / 830 pCi/L
H-3 MDA 420 / pCi/L
200102516 300223822 SITE7C“ H-3 2240 760 pCi/L
H-3 MDA 410 pCi/L
200102517 300223829 SITE4 ~ H-3 1910 / 740 pCiv/L
H-3 MDA 420 pCi/L
200102518 300223836 SITE6B - H-3 530 / 650 pCi/L
H-3 MDA 410 pCi/L
200102519 300223843 SITE1 H-3 65100 ‘/ 3100 pCi/L
H-3 MDA 400 pCi/L
200102520 300223849 SITE2 / H-3 81900 \/ 3600 pCi/L
H-3 MDA 400 pCi/L

*%%% FINAL REPORT #***%



13-Sep-1999  11:32 Page 2 of 4

Y. -
@/fi&’,@ l
Method: H-3 ‘LS ENV ‘Method Area: EH-ALPHA X %1 Submission Id : 100039019
Sample Id Task Id Customer Id Component Res%t Value Uncertainty Units Qualifier
200102521 300223857 SITE3B — H-3 @ 080 610 pCV/L
H-3 MDA 410 / pCi/L
200102522 300223864 SITE8 < H-3 < 130 620 pCVL
) H-3 MDA 410 pCi/L.
200102523 300223871 SITE9 / H-3 - 130 620 pCi/L
H-3 MDA 420 pCi/L
DUPLICATE TASKS
Sample Id Task Id Original Task Component Result Value Uncertainty Units Qualifier
200102514 300223808 H-3 3950 860 pCi/L
H-3 MDA 410 pCi/L
200108468 300233987 300223808 H-3 3820 850 pCi/L
H-3 MDA 410 pCi/L

*%%% FINAL REPORT ***%
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13-Sep-1999 11:32

Method:

BLIND QC

Customer Id
200102530

OPEN QC

Customer 1d
00.41368

00.41372
00.41368

00.41372

Method Area:

EH-ALPHA

Submission Id

swsersenkar CST QUALITY ASSURANCE REPORT ***+xxtss

H-3 LS ENV
Task Id Component
300223882 H-3
Task Id Component
300233985 H-3
300233986 H-3
300233988 H-3
300233989 H-3

Result
Value
13600

Result
Value
-0.00007
0.0111

-0.00001

0.0115

Uncertainty
1300

Uncertainty
0.00060

0.0012
0.00059

0.0012

*%%% FINAL REPORT **#%%

Units
uCi/L

uCi/L
uCi/L

uCi/L

QC
Value
17370

QC
Value
0

0.01352

0.01352

QC
Uncertainty
452

QC
Uncertainty
0

0.001352

0.001352

QC

units

pCi/L

QC

units

uCvL

uCi/L

uCi/L

uCi/L

Page 3 of 4

: 100039019

QC
Evaluation
WARNING 2-3SIG

QC
Evaluation
IN CONTROL
IN CONTROL

IN CONTROL

IN CONTROL

J11

Co



13-Sep-1999 11:32

Method: H-3 LS ENV Method Area:

o

Analyst Review
afi3l9% "t[(vr/ﬁ‘i
Date I Date

EH-ALPHA Submisgion Id
Team Leader

QA Officer

ﬁllulﬁ 7{/7[[)22
ate ate

The control status of the preceeding data was evaluated using the standard statistical c

1992, LA-12790-MS, Vol 1, pp. 19-29.

riteria set forth in Quality Assurance for Health and Environmental Chemistry:

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*%%% FINAL REPORT ***%
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Cui

Los Alamos
NATIONAL LABORATORY
Memorandum

Chemical Science and Technology
Responsible Chemistry for America

To/MS: Marquis Childs / MS K490
From/MS: Anthony Sanchez/MSK484
Phone/FAX: 7-5998/5-5982

Symbol: CST-9/99
Date: January 14, 2000

CST-9/Inorganic Trace Analysis
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID: 100037772
Analysis: Tritium Analysis in Soil

I. Introduction
On May 10,1999, a set of soil samples was delivered to the CST-9 radiochemistry section for the
requested analysis.

II. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is Tritium in Environmental Matrices — Distillation and Liquid
Scintillation Counting. The specific procedure can be found either on line @
http://cst.lanl.gov/docs, or in hardcopy form within the document entitled LA-10300-M, Vol.
I, Method ANC335, R.0.

III. Quality Control
The appropriate quality control samples were analyzed with the submitted samples.

IV. Comments . _

This case narrative was generated to document the circumstances that were involved with the
development of this data package. Sample 200097930(blind QC), was re-submitted and
re-analysis, result value is still low, as it was the first initial count, enough liquid was still
available to do a re-analysis. I verify, to the best of my knowledge, that the listed results are both
complete and technically correct.

[%/M Yofooo 0

Anthon¥y Sanchez”

f-(f(ﬂema«‘é %‘l /J‘?I I? @ ///‘//2000



07-Jul-1999 06:39 LOS ALAMOS NATIONAL LABORATORY Page | of 4
CST Analytical Chemistry
Analytical Results Report

Method: H-3 LS ENV Method Area: EH-ALPHA Submisgsion Id : 100037772
Requester Name: MARQUIS CHILDS Customer Cost Code: 7C1900WE5J00000000 Due Date: 14-JUL-99
Regquester Group: ESH-19 Logged Date: 10-MAY-1999 Screening Data: . NO SCREENING DATA REQUIRED
Mail Stop: K4%0 Study: ESH19 GENERAL SAMPLES
Requester Phone: 665-9442 Logged by: LBRANCH
Requester Fax #: Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200096912 300214633 G45-07 H-3 6800 1000 pCi/L 2
: H-3 MDA . 400 pCi/L 5
200096914 300214638 G-45-01 H-3 7900 1100 pCi/L o
H-3 MDA 400 pCi/L
200096915 300214643 G-45-06 H-3 4270 890 pCi/L
H-3 MDA 440 pCi/L
200096916 300214648 G-44-01 H-3 3970 870 pCi/L
H-3 MDA 440 pCi/L
200096917 300214649 G-45-05 H-3 650 670 pCi/L
H-3 MDA 440 pCi/L
200096918 300214658 G-45-04 H-3 1690 740 pCi/L
. H-3 MDA 440 pCVL
200096919 300214663 G-44-07 H-3 620 ‘ 670 pCi/L
H-3 MDA 440 pCi/L
200096920 300214668 G-43-01 H-3 910 690 pCi/L
H-3 MDA 440 pCi/L
200096921 300214673 G-42-06 H-3 1710 740 pCi/L
H-3 MDA 440 pCi/L

#%%* FINAL REPORT ***%*



07-Jul-1999 06:39

Method: H-3 LS ENV
Sample Id Task Id Customer Id
200096922 300214678 G-41-02
200096923 300214680 G-40-02
200096924 300214688 G-40-01
200096925 300214693 G-42-01
200096926 300214695 G-39-01
200096927 300214703 G-39-02
DUPLICATE TASKS
Sample Id Task Id Original Task
200096924 300214688
200101246 300222078 300214688

Method Area:

Component
H-3

H-3 MDA
H-3

" H-3 MDA

H-3
H-3 MDA
H-3
H-3 MDA
H-3
H-3 MDA
H-3
H-3 MDA

Component
H-3

H-3 MDA
H3

H-3 MDA

LEX 2]

EH-ALPHA

Result Value
670
440
680
440
980
440
1570
440
410
430
760
430

Result Value
980
440
640
440

FINAL REPORT ****

Submission Id

Uncertainty
680

680
700

730

680

Uncertainty
700

670

Units
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/'L
pCi/L

Units
pCi/L
pCi/L
pCi/L
pCi/L

Page 2 of 4

100037772

Qualifier

Qualifier

[aXa¥a¥a)



07-Jul-1999 06:39

Method:

BLIND QC

Customer Id
200096930

OPEN QC

Customer Id

00.41368

00.41370

00.41368

00.41370

Method Area: EH-ALPHA

Submission Id4

sxsararurisr CST QUALITY ASSURANCE REPORT **#+#tsss

H-3 LS ENV
Task Id Component
300214707 H-3
Task Id Component
300222076 H-3
300222077 H-3
300222079 H-3
300222080 H-3

Result
Value
12800

Result
Value
0.00027
0.0118

0.00018

0.0121

Uncertainty Units
1300 pCi/L
Uncertainty Units
0.00065 uCi/L
0.0012 uCi/L
0.00064 uCi/L
0.0013 uCi/L

*%%% FTINAL REPORT *#**%*

QC
Value
17860

QC

Value

0.0139

0.0139

QcC

Uncertainty
464

QC
Uncertainty
0

0.00139

0.00139

QC
units
pCi/L

QC
units
uCi/L
uCi/L

uCi/L.

uCi/L

Page 3

of 4

H 100037772

QC

Evaluation

OUT OF CONTROL

QC
Evaluation
IN CONTROL

"IN CONTROL

IN CONTROL

IN CONTROL

0010



07-Jul-1999 06:39

Page4 = of 4

Method: H-3 LS ENV Method Area: = EH-ALPHA Submission Id : 100037772
Q.'a S4 > Y
7 Analyst Review Team Leader QA Officer
7/135 —1/{4,/% 72N, 7/26
Date " Date Date Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry
1992, LA-12790-MS, Vol I, pp. 19-29. s :

0011

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”

*%%% FINAL REPORT ***%*
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Los Alamos To/MS: Marquis Childs | MS K490
NATIONAL LABORATORY From/MS: Anthony SanchezZMSK484
Memorandum Phone/FAX: 7-5998/5-5982
Chemical Science and Technology Symbol: CST-9/99

Responsible Chemistry for America Date: June 17, 1999
CST-9/Inorganic Trace Analysis

Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID: 100037835
Analysis: Tritium Analysis in Soil

L Introduction
On May 12,1999, a set of soil samples was delivered to the CST-9 radiochemistry section for the
requested analysis.

II. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is Tritium in Environmental Matrices — Distillation and Liquid
Scintillation Counting. The specific procedure can be found either on line @
http://cst.lanl.gov/docs, or in hardcopy form within the document entitled LA-10300-M, Vol.
I, Method ANC335, R.0.

III. Quality Control
The appropriate quality control samples were analyzed with the submitted samples.

IV. Comments :
This case narrative was generated to document the circumstances that were involved with the
development of this data package.

I verify, to the best of my knowledge, that the listed results are both complete and technically
correct. :

(:% 4@45 é[/'z'é‘f
Anthotly Sanche
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17-Jun-1999  14:20 LOS ALAMOS NATIONAL LABORATORY Page 1 of 4
CST Analytical Chemistry
Analytical Results Report

Method: H-3 LS ENV Method Area: EH-ALPHA Submission Id : 100037835
Requester Name: MARQUIS CHILDS Customer Cost Code: 7C1900WES5J00000000 Due Date: 15-JUL-99
Requester Group: ESH-19 Logged Date: 12-MAY-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: K490 Study: ESH19 GENERAL SAMPLES
Requester Phone: 665-9442 Logged by: LBRANCH
Requester Fax #: Analytical Service Agreement #:
CUSTOMER SAMPLES ' b %\h':
e
Sample Id Task Id Customer Id Component Result Value " Uncertainty Units Qualifier
200097228 300215260 38-02 H-3 2380 # 780 pCi/L I~
H-3 MDA 440 , pCi/L O
200097231 300215265 29-01 H-3 13800 1300 pCilL o
H-3 MDA 400 / pCilL '
200097232 300215270 29-02 H-3 24900 7 1800 pCi/L
H-3 MDA 400 Y, / pCi/L
200097233 300215275 29-03 H-3 226500 7600 pCi/L
H-3 MDA 00 / pCi/lL
200097234 300215280 30-01 H-3 69900 ( 3200 pCi/L
H-3 MDA 400 J pCiUL
200097235 300215285 3101 H-3 32100 / 2000 pCi/L
 H-3MDA 400 . / pCi/L
200097236 300215290 31-02 H-3 16300 / 1400 pCi/L
H-3 MDA 400 / pCilL
200097237 300215295 31-03 H-3 10200 / 1200 pCi/L
H-3 MDA 400 J pCi/lL
200097238 300215300 3201 H-3 11300 7 1200 pCi/L
H-3 MDA 400 pCi/L

**%% FINAL REPORT ***%*



17-Jun-1999 14:20

Method:

Sample Id
200097239

H-3 LS ENV

Task Id
300215305

Customer 1d
32-02

Method Area:

Component
H-3
H-3 MDA

VAR

EH-ALPHA - ~ &\v{“(

Result Value
4880 /.
430

*#%*% FINAL REPORT **%#%%*

Submission Id
Uncertainty Units
920 pCi/L
pCi/L

Page 2 . of 4

100037835

Qualifier

008



17-Jun-1999 14:20

Method:

BLIND QC

Customer Id
200097241

OPEN QC

Customer Id
00.41368

00.41370
00.41368

00.41370

Method Area: EH-ALPHA

Submission Id

sxxxrxrxrars CST QUALITY ASSURANCE REPORT ###+ #4444

H-3 LS ENV
Task Id Component
300215310 H-3
Task Id Component
300218940 H-3
300218941 H-3
300218942 H-3
300218943 H3

Result
Yalue
9200

Result
Value
0.00019
0.0121

0.00012

0.0122

Uncertainty Units
1100 pCi/L
Uncertainty Units
0.00064 uCi/L
0.0013 uCi/L
0.00064 i uCi/L
0.0013 uCi/L

*%%% FTNAL REPORT **%*%*

QC
Value
11370

QC

YValue

0.0139

0.0139

QC QC
Uncertainty _units
295 pCi/L

QC QC
Uncertainty _units
0 uCi/L
0.00139 uCi/L
V] uCv/L

0.00139 uCi/L

Page 3

of

H 100037835

QC
Evaluation
IN CONTROL

QC
Evaluation
IN CONTROL
IN CONTROL

IN CONTROL

IN CONTROL

009



17-Jun-1999 14:20 l?age 4 of 4

Method: H-3 LS ENV Method Area: EH-ALPHA Submission Id : 100037835

Review Team Leader QA Pfficer

Q,LT_% s wkhn ot

ted using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:

The control status of the preceeding data was ev
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*%%% FTNAL REPORT *%***
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Los Alamos
NATIONAL LABORATORY
Memorandum

Chemical Science and Technology
Responsible Chemistry for America

To/MS: Marugis Childs /| MS K490
From/MS: Anthony SanchezZMSK484
Phone/FAX: 7-5998/5-5982

Symbol: CST-9/99
Date: July 26, 1999

CST-9/Inorganic Trace Analysis
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:
7

Submission IDX\100037770 .

Analysis: Generic Moisture in Soil

I. Introduction

On May 10,1999, a set of soil samples was delivered to the CST-9 radiochemistry section for the
requested analysis.

II. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is Tritium in Environmental Matrices — Distillation and Liquid
Scintillation Counting. The specific procedure can be found either on line @
http://cst.]anl.gov/docs, or in hardcopy form within the document entitled LA-10300-M, Vol.
III, Method ANC335, R.0.

III. Quality Control
The appropriate quality control samples were analyzed with the submitted samples.

IV. Comments

This case narrative was generated to document the circumstances that were involved with the
development of this data package. Sample 200097930 (blind QC), was re-submitted and
re-analysis, result value is still low, as it was the first initial count, enough liquid was still
available to do a re-analysis. I verify, to the best of my knowledge, that the listed results are both
complete and technically correct.

(0B Aewf_1/251r5

Anthony Sanchez

aRakaly/



07-Jul-1999  06:39

LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 4

Method: H-3 LS ENV Méthod Area: EH-ALPHA Submission Id : 100037772
Requester Name: MARQUIS CHILDS Customer Cost Code: 7C1900WESJ00000000 Due Date: 14-JUL-99
Requester Group: ESH-19 Logged Date: 10-MAY-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: K490 Study: ESH19 GENERAL SAMPLES
Requester Phone: 665-9442 Logged by: LBRANCH
Requester Fax #: Analytical Service Agreement #:
AV
CUSTOMER SAMPLES Q);b&p/
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200096912 300214633 G-45-07 . \/ H-3 6800 1000 pCi/L SP
S H-3 MDA 400 pCilL c:_))
200096914 300214638 G-45-01 H-3 7900 1100 pCi/L o
\/ H-3 MDA 400 pCi/L
200096915 300214643 G-45-06 / H-3 4270 890 pCi/'L
) / \/ H-3 MDA 440 pCi/L
200096916 300214648 G-44-01 H-3 3970 870 pCi/L.
H-3 MDA 440 pCi/L
200096917 300214649 G-45-05 / \/ H-3 650 670 pCVL
/‘ H-3 MDA 440 pCi/lL
200096918 300214658 G-45-04 H-3 1690 740 pCi/L
\/ H-3 MDA 440 pCi/L
200096919 300214663 - G407 / H-3 620 670 pCi/L
/ H-3 MDA 440 pCi/L
200096920 300214668 G-43-01 / H-3 910 690 pCi/L
J/ H3MDA 440 pCi/L
200096921 300214673 G-42-06 / H-3 1710 740 pCi/L
H-3 MDA 440 pCi/L

*khk

FINAL REPORT **#*




07-Jul-1999 06:39

Method: H-3 LS ENV

Sample Id Task Id Customer Ig
200096922 300214678 G-41-02 o
P
200096923 300214680 G40-02 <
200096924 300214688 G-40-01 /
200096925 300214693 G-42-01 / ! /
200096926 300214695 G-39-01
200096927 300214703 G-39-02 /. /
DUPLICATE TASKS ’
Sample Id Task Id Original Task
200096924 300214688
200101246 300222078 300214688

@y k\%f{

Method Area:

Component
H-3

H-3 MDA
H-3

H-3 MDA
H-3

H-3 MDA
H-3

H-3 MDA
H-3

H-3 MDA
H-3

H-3 MDA

Component
H-3

H-3 MDA
H3

H-3 MDA

#*%% FINAL REPORT **#*%

EH-ALPHA

Result Value
670
440
680
440
980
440
1570
440
410
430
760
430

Result Value
980
440
640
440

Submission Id

Uncertainty
680

680
700
730
660

680

Uncertainty
700

670

Units
pCi/L
pCi/L
pCi/L
pCi/'L
pCi/L
pCi/lL
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

Units
pCi/lL
pCilL
pCilL
pCi/L

Page 2 of 4

100037772

Qualifier

Qualifier



07-Jul-1999 06:39

Method:

BLIND QC

Customer Id
200096930

OPEN QC

Customer Id
00.41368

00.41370
00.41368

00.41370

Method Area:

EH-ALPHA

Submission Id

sxxsxrxrsrs CST QUALITY ASSURANCE REPORT ***+##ssss

H-3 LS ENV
Task Id Component
300214707 H-3
Task Id Component
300222076 H-3
300222077 H-3
300222079 H-3
300222080 H-3

Result
Value
12800

Result
Yalue
0.00027
0.0118

0.00018

0.0121

Uncertainty
1300

Uncertainty
0.00065

0.0012
0.00064

0.0013

*%%% FINAL REPORT ****

Units
pCilL

Units
uCi/L

uCi/L
uCi/L

uCi/L

QC
Value
17860

QC

Value

0.0139

0.0139

QC
Uncertainty
464

QC
Uncertainty
0

0.00139

0.00139

QC
units
pCi/L.

QC
units
uCi/L
uCi/L

uCi/L

uCi/L

Page 3 of 4

: 100037772

QC
Evaluation
OUT OF CONTROL

QC
Evaluation
IN CONTROL

0010

IN CONTROL

IN CONTROL

IN CONTROL



07-Jul-1999 06:39

Page 4 of 4
Method: H-3 LS ENV Method Area: EH-ALPHA Submissgion Id : 100037772
Analyst Review Team Leader QA Officer
7/ l7 5 —fitfan jlz’?lﬁ’z 7/>¢ /79
Date i Date Date Date

The control status of the preceeding data was ev

d using the st
1992, LA-12790-MS, Vol I, pp. 19-29.

0011

dard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*%%% FINAL REPORT ***¥*



COPY

Los Alamos
NATIONAL LABORATORY
Memorandum

Chemical Science and Technology
Responsible Chemistry for America

To/MS: Marquis Childs / MS K490
From/MS: Anthony SanchezZMSK484
Phone/FAX: 7-5998/5-5982

Symbol: CST-9/99
Date: June 23, 1999

CST-9/Inorganic Trace Analysis
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID: 100037770
Analysis: Tritium Analysis in Soil

1. Introduction
On May 10,1999, a set of soil samples was delivered to the CST-9 radiochemistry section for the
requested analysis.

IL. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is Tritium in Environmental Matrices — Distillation and Liquid
Scintillation Counting. The specific procedure can be found either on line @
http:/cst.Janl.gov/docs, or in hardcopy form within the document entitled LA-10300-M, Vol.
111, Method ANC335, R.0.

III. Quality Control
The appropriate quality control samples were analyzed with the submitted samples.

1V. Comments
This case natrative was generated to document the circumstances that were involved with the

development of this data package.

I verify, to the best of my knowledge, that the listed results are both complete and technicaily
correct.

ﬁgﬁm y. /gwa%; ¢ fezfa7

Anthony $&hchez

0008



23-Jun-1999  12:32 1.OS ALAMOS NATIONAL LABORATORY Page 1 of 4
CST Analytical Chemistry
Analytical Results Report

Method: H-3 LS ENV Method Area: EH-ALPHA Submission Id : 100037770
Requester Name: MARUQIS CHILDS Customer Cost Code: 7C1900WES5J00000000 Due Date: 14-JUL-99

Requester Group: ESH-19 !./ogged Date: 10-MAY-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: K490 Study: ESH19 GENERAL SAMPLES

Requester Phone: 665-9442 Logged by: . LBRANCH

Regquester Fax #: Analytical Service Agreement #:

CUSTOMER SAMPLES Ud ‘\‘,\i\{

Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200096888 300214548 G-34-15 H-3 710 / 680 pCi/L
H-3 MDA Mo pCi/L
200096889 300214553 G-34-09 H-3 140 (v 640 pCi/L
H-3 MDA 440 / ‘ pCi/L
200096890 300214557 G-49-01 H-3 780 S 680 pCi/L
H-3 MDA 450 ; pCi/L
200096891 300214563 G-34-10 H-3 150 / v 640 pCi/L
H-3 MDA 450 pCi/lL
200096892 300214568 G-34-07 H-3 170 / 4 640 pCi/L.
H-3 MDA 440 pCi/L
200096893 300214573 G-49-04 H3 530 / v/ 670 pCi/L
H-3 MDA 440 ; pCi/L
200096894 300214578 G-48-02 H-3 150 4 640 pCi/L
H-3 MDA 440 / pCi/L.
200096895 300214580 G-46-02 H-3 1240 "4 710 pCi/L
H-3 MDA 450 pCi/L
200096896 300214588 G-50-01 H-3 550 ~ v/ 670 ) pCi/L
’ H-3 MDA 450 pCi/L

#%%%* FINAL REPORT ***%*

NANG



23-Jun-1999 12:32 LQ&\ J(\l;"' Page 2 of 4
Method: H-3 LS ENV Method Area: EH-ALPHA Submission Id : 100037770
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200096897 300214593 G-47-01 H-3 420 660 pCi/L
H-3 MDA 450 / pCilL
200096898 300214598 G-34-05 H-3 270 / 650 pCi/L
H-3 MDA 440 ‘/ pCi/L
200096899 300214603 G-50-02 H-3 830 / 690 pCi/L
H-3 MDA 450 l/ pCi/L
200096900 300214608 G-58-01 H-3 470 / . 660 pCi/L
H-3 MDA 440 l/ pCi/L
200096901 300214613 G-46-01 H-3 1200 / 710 pCi/L
H-3 MDA ) 440 pCi/L
200096902 300214618 G-52-03 H-3 170 J 640 pCi/L
H-3 MDA 440 pCi/L

0010

*#%% FINAL REPORT **%*
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Method:

BLIND QC

Customer Id
200096931

200096932

OPEN QC

Customer Id
00.41368

00.41370
00.41368

00.41370

H-3 LS ENV

Task Id
300214711

300214713

Task Id
300220248

300220249

300220250

300220251

Mathod Area:

EH-ALPHA

Submission Id

sxxrrkarsss CST QUALITY ASSURANCE REPORT #*#ssksns

Component
H-3

H-3

Component
H-3

H-3
H-3

H-3

Result
Value
4660

7000

Result
YValue
-0409007
0.0113

0.00012

0.0116

Uncertainty
910

1000

Uncertainty
0.00063

0.0012
0.00064

0.0012

*%%% FINAL REPORT ***%

Units
pCi/lL

pCi/L

QC
Value
6700

8930

QC

Value

0.0139

0.0139

QC
Uncertainty
174

232

QC
Uncertainty
0

0.00139

0.00139

QC
units
pCi/L

pCi/L

QC
units
uCi/L
uCi/L

uCi/L

uCi/L

Page 3 of 4

: 100037770

QC
Evaluation
WARNING 2-3SIG

IN CONTROL

o1l

QC
Evaluation
IN CONTROL
IN CONTROL

IN CONTROL

IN CONTROL



23-Jun=1999 12:32 Page 4

Method: H-3 LS ENV Method Area: EH-ALPHA

Q,Q_AT _SE o cL

Review Team Leader QA Officer
bl23[a7 éég%-@ g,\zg!qﬂ] (a[élj[‘ﬂ
Date Date Date Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

#%%% FINAL REPORT ***%

of

Submission Id : 100037770

0012



Los Alamos To/MS: Files

NATIONAL LABORATORY From/MS: Steve Goldstein, K484
Memorandum Phone/FAX: 5-4793/5-5982
Chemical Science and Technology Symbol:

Responsible Chemistry for America Date: March 7, 2000

CST-9/Analytical Chemistry Sciences
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID : 100039019
Analysis : Pu in Environmental Matrices — Alpha Spectroscopy

I. Introduction _
On July 14, 1999, a set of soil samples was delivered to the CST-9 radiochemistry section for the
requested analysis.

II. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is: Plutonium In Environmental Matrices - Alpha Spectroscopy. The
specific procedure can be found either on line @ http://cst.lanl.gov/docs, or in hardcopy form
within the document entitled LA-10300-M, Vol. III, Method ANC331, R.0.

II1. Quality Control
The appropriate quality control samples were analyzed with the samples.

IV. Comments

These data have recoveries in the range of 30-100%. All the QC parameters appear to be fine for
these data. No anomalies are found.

I verify, to the best of my knowledge, that the listed results are both complete and technically
correct, with the exception of the item(s) detailed above.

ST

Steve Goldstein




07-Mar-2000 13:21 LOS ALAMOS NATIONAL LABORATORY Page 1 of 8
CST Analytical Chemistry
Analytical Results Report
Method: PU RAS ENV Method: Area: EH*ALPHA Subnmission Id : 100039019
Requester Name: PHIL FRESQUEZ Customer Cost Code: M34A0002106CA30000 Due Date: 14-SEP-99
Requester Group: ESH-20 Logged Date: 14-JUL-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Regquester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
.
CUSTOMER SAMPLES b\s&\s’v‘
N
Sample Id Task 1d Customer Id Component Result Value Uncertainty Units Qualifier
200102506 300223792 SITE3 Pu-238 / 0.011 8; 0.0029 pCilg
Pu-238 DL 0.0069 pCilg
Pu-239 0.0458 0.0051 pCi/g
Pu-239 DL 0.0049 pCi/g
Pu-242T Recovery 34.89 %
Analysis Date 29-FEB-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE ,
Problem Code TRO NONE ’
Count Time 1333.33 min
Efficiency 19.78 %
200102513 300223799 SITES Pu-238 0.0024‘./ 0.0010 " pCilg
Pu-238 DL 0.0024 / pCi/g
Pu-239 0.0134 0.0023 pCi/g
Pu-239 DL 0.0035 pCi/g
Pu-242T Recovery 49.59 . %
. Analysis Date 29-FEB-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE

*%#%% FINAL REPORT *¥**%




07-Mar-2000 13:21 Page 2 of 8

NN
Method: PU RAS ENV Method Area:  EH-ALPHA Ul Submission Id : 100039019
Sample 1d Task Id Customer Id Component Result Value Units
200102513 . 300223799 SITES Count Time 1333.33 min
Efficiency 19.55 %
200102514 300223806 SITETA / Pu-238 0.0050 pCilg
Pu-238 DL 0.0049 pCilg
Pu-239 0.0118 pCilg
Pu-239 DL 0.0030 pCilg
Pu-242T Recovery 31.09 %
Analysis Date 29-FEB-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min
/ Efficiency 26.11 %
200102515 300223812 SITETB Pu-238 ¢ 0.0354 pCilg
Pu-238 DL 0.0051 pCilg
Pu-239 - 0.0268 pCi/g
Pu-239 DL 0.0032 pCi/g
Pu-242T Recovery 35.33 %
Analysis Date 29-FEB-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
, Count Time 1333.33 min
/ Efficiency 20.79 J %
200102516 300223820 SITE7C Pu-238 0.0909 pCi/g
‘ Pu-238 DL 0.0037 j pCilg
Pu-239 1.0146 ~ pCi/g
Pu-239 DL 0.0058 pCi/g
Pu-242T Recovery 30.35 %
Analysis Date 29-FEB-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min

*%%x% FINAL REPORT **%%%




PU RAS ENV

07-Mar-2000 13:21
Method:

Sample 1d Task Id

200102516 300223820

200102517 300223827

200102518 300223834

200102519 300223841

Customer Id
SITE7C
SITE4

L
SITE6B

SITE1

Method Area:

Component
Efficiency
Pu-238 “
Pu-238 DL
Pu239 ©
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239 ¢
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu238 °
Pu-238 DL
Pu-239 -
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

./‘_
- S

EH-ALPHA

Submission Id

Resuit Value Uncertainty Units

20.59 %

0.3643 / 0.0169 pCig

0.0031 / pCilg

0.7752 0.0309 ¢ pCig

0.0029 pCilg

44.38 %

29-FEB-2000 DD-MON-YYYY
80 ALPHA NONE
TRO NONE

1333.33 min

20.15 %

0.0139 0.0030 pCilg

0.0053 / pCi/g

0.3335 0.0184 pCi/g

0.0071 pCilg

31.88 %

29-FEB-2000 DD-MON-YYYY
80 ALPHA NONE
TRO NONE

1333.33 min
2012/ %

0.0145 ~* 0.0027 pCilg

0.0026 . pCilg

0.0401 < ¥ 0.0046 pCilg

0.0026 pCilg

36.72 %
29-FEB-2000 DD-MON-YYYY
80 ALPHA NONE
TRO NONE

1333.33 min

19.40 %

#%#x%x FINAL REPORT ***%*

Page 3 of 8
100039019
Qualifier

N
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Method: PU RAS ENV Method Area:

Task Id Customer Id Component
300223847 SITE2 Pu-238 (
Pu-238 DL
Pu-239 ©
Pu-239 DL
Pu-242T Recovery
Analysis Date

Sample Id
200102520

Instrument
Problem Code
Count Time
Efficiency

Pu-238 <«

Pu-238 DL
Pu-239

Pu-239 DL
Pu-242T Recovery
Analysis Date

200102521 300223855 SITE3B

Instrument

Problem Code

Count Time

Efficiency
300223862 SITE8 Pu-238

Pu-238 DL

Pu-239

Pu-239 DL

Pu-242T Recovery

Analysis Date

200102522

Instrument
Problem Code
Count Time
Efficiency

200102523 300223869 SITE9 Pu-238

**%%* FINAL REPORT ****

EH-ALPHA

Result Value
0.0056
0.0073 /
0.0270~
0.0036

37.95
29-FEB-2000
80 ALPHA
TRO

1333.33

20.01 /

0.0016
0.0039 /
0.0160 Y/
0.0026
36.18
29-FEB-2000
80 ALPHA
TRO
1333.33
2007

. 0.0091/"
0.0041 J
0.0202
0.0055
30.50
29-FEB-2000
80 ALPHA
TRO
1333.33
21.70
-0.0002

Submisgsion Id :

Uncertainty
0.0024

0.0037

0.0013

0.0029

0.0023

0.0035

0.0007

Page 4 of 8

100039019

Units Qualifier
pCilg

pCilg

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCilg

pCilg

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCilg

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

\V



07-Mar-2000 13:21 Page 5 of 8

Method: PU RAS ENV Method Area: EH-ALPHA Submission Id : 100039019
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102523 300223869 SITE9 Pu-238 DL 0.0038 pCilg

Pu-239 0.0204 0.0032 pCilg

Pu-239 DL 0.0038 pCilg

Pu-242T Recovery 37.31 %

Analysis Date 29-FEB-2000 DD-MON-YYYY

Instrument 80 ALPHA NONE

Problem Code TRO NONE

Count Time 1333.33 min

Efficiency 19.75 %
DUPLICATE TASKS
Sample 1d Task Id Original Task Component Result Value Uncertainty Units Qualifier
200102523 300223869 Pu-238 -0.0002 0.0007 pCilg

Pu-238 DL 0.0038 pCi/g

Pu-239 - 0.0204 0.0032 pCi/g

Pu-239 DL 0.0038 pCilg

Pu-242T Recovery 37.31 ' %

Analysis Date 29-FEB-2000 DD-MON-YYYY

Instrument 80 ALPHA NONE

Problem Code TRO NONE

Count Time 1333.33 min

Efficiency 19.75 %
200123608 300259537 300223869 Pu-238 0.0002 0.0010 pCig

Pu-238 DL . 0.0047 pCi/g

Pu-239 0.0140 0.0027 pCilg

Pu-239 DL 0.0032 pCi/g

Pu-242T Recovery 35.65 % )

Analysis Date 29-FEB-2000 DD-MON-YYYY

#%%% FINAL REPORT ****
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Method: PU RAS ENV Method Area: EH-ALPHA
Sample 1d Task Id Original Task Component Result Value
200123608 300259537 300223869 Instrument 80 ALPHA
Problem Code TRO
Count Time 133333
Efficiency 20.24

#**%* FINAL REPORT

*kxh

Submission Id

Uncertainty

Page 6 of 8
100039019
Qualifier

\X
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Method: PU RAS ENV Method Area: EH-ALPHA Submission Id : 100039019

sk st se ke s sl sk sk sesfe seske CST QUALITY ASSU’RANCE REPORT sk sk ok s ok s ok ke ke ok

BLIND QC
Result QC QC QC QcC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
200102527 300223877 Pu-238 0.1880 0.0094 pCi/g 0.206 0.007 pCi/g IN CONTROL
Pu-239 0.0990 0.0062 pCilg 0.108 0.003 pCilg IN CONTROL
METHOD BLANK
Result QC QC QC QC
Customer Id  Task Id Component ’ Value Uncertainty Units Value Uncertainty _units Evaluation
00.22776 300259538 Pu-238 0.0004 0.0003 pCi/g 0.0 0.0 pCi/g IN CONTROL
Pu-239 0.0017 0.0006 pCi/g 0.0 0.0 pCi/g WARNING 2-3SIG

*%*% FINAL REPORT **#%%
G
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Submissgion Id : 100039019

Method: PU RAS ENV Method Area: EH-ALPHA
A S AW T <%
Team Leader QA Officer

Analyst Review

3\ 3(‘ 5o 3}1 Zgg 3,&@!‘@ 38 [2000
Date Date Date Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:

1992, LA-12790-MS, Vol I, pp. 19-29. s

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”

«*%% FINAL REPORT ****
: \
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LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 8

Method: PU RAS ENV Method Area: EH-ALPHA Submission Id : 100037772
Requester Name: MARQUIS CHILDS Customer Cost Code: 7C1900WESI00000000 Due Date: 14-JUL-99
Requester Group: Logged Date: 10-MAY-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: Study: ESH19 GENERAL SAMPLES
Requester Phone: Logged by: LBRANCH
Requester Fax #: Analytical Service Agreement #:
¥
CUSTOMER SAMPLES K\l/ K\B &\/
Sample Id Task Id Customer Id Component Result V¥ue Uncertainty Units Qualifier
200096912 300214629 G-45-07 ~ Pu-238 3.2794 0.1201 pCilg
Pu-238 DL 0.0090 / pCi/g
Pu-239 7 0.5243 0.0236 pCilg
Pu-239 DL 0.0047 pCi/g
Pu-242T Recovery 40.06 %
Analysis Date 23-AUG-1999 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min
Efficiency 19.86 / %
200096914 300214634 G-45-01 / Pu-238 0.4393 0.0185 pCi/g
Pu-238 D 0.0041 / pCilg
Pu-239 0.4946 0.0204 pCi/g
Pu-239 DL 0.0036 pCilg
Pu-242T Recovery 50.84 %
Analysis Date 12-AUG-1999 DD-MON-YYYY
Instrument 64 ALPHA NONE
Problem Code OK NONE

%%k FINAL REPORT #**#*+*




16-Nov-1999 10:17

Method: PU RAS ENV Method Area:

Sample Id Task 1d Customer Id Component

200096914 300214634 G-45-01 Count Time
Efficiency

200096915 300214639 G-45-06 Pu-238 £
Pu-238 DL
Pu239
Pu-239 DL
Pu-242T Recovery
Aunalysis Date
Instrument
Problem Code
Count Time

/‘ Efficiency
200096916 300214644 G-44-01 Pu-238.~
Pu-238 DL
Pu-239/
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time

Efficiency
200096917 300214650 G-45-05 / Pu-238 - /
Pu-238 DL
Pu-239—"
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time

*%%% FINAL REPORT **%**

EH-ALPHA

Result Value
1333.33
19.64

053 7,
0.0036
0.1526
0.0030
39.97
23-AUG-1999
80 ALPHA
TRO
1333.33

19.35

0.4445 //
0.0013
0.3717/ ‘/
0.0023

48.50
23-AUG-1999
80 ALPHA

TRO
1333.33

26.48
0,7444/ ‘/
0.0026

0.8940 / /
0.0021

43.34
23-AUG-1999
80 ALPHA

TRO
1333.33

Submiss ion Id

Units
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCirg
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

100037772



PU RAS ENV

Method Area:

Component
Efficiency,
Pu-238
Pu-238 DL
Pu-239:
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 D
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

W
Uy

'EH-ALPHA

Result Value Uncertainty

20.69 //é‘/

0.3224 0.0165
0.0040 ¥

0.2781 0.0148
0.0032

37.50

23-AUG-1999

80 ALPHA

TRO

1333.33

20.42

0.0502 0.0050
0.0066

0.1478 0.0092
0.0043

41.58

23-AUG-1999

80 ALPHA

TRO

1333.33

20.19

0.5714 0.0229

0.0019 /
4.2601 0.1408

0.0017

50.65
12-AUG-1999
64 ALPHA
OK

1333.33

19.60

*%%% FINAL REPORT *¥#%*

Submiss ion Id

Units
%
pCilg
pCi/g
pCi/g
pCilg
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCilg
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%

Page 3 of 8

100037772

Qualifier



16-Nov-1999 10:17
Method:

Sample 1d Task Id

200096921 300214669

200096922 300214674

200096923 300214681

200096924 300214684

PU RAS ENV

Customer Id
G-4206 /

G-41-02 /

G-40-02

G-40-01 2

Method Area:

Component
Pu-238 ;
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238~
Pu-238 DL
Pu-239”
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238 ¢
Pu-238 DL
Pu-239~
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238

*dkk% FINAL REDPORT *#*i+*

B\
Q}*\q\q

EH-ALPHA

Em‘%m
0.0551
0.0024
02953 v/
0.0027

57.10
23-AUG-1999
80 ALPHA
OK

1333.33

20.14 / /

0.8692
0.0032
0313 7 /
0.0028

40.07
12-AUG-1999
64 ALPHA
TRO

1333.33

21.37 )
0.0788 7 vV
0.0033
0.1637~ /
0.0025

66.74
06-OCT-1999
80 ALPHA
OK

1333.33

19.85
0.2940 \/

Submission Id

Uncertainty
0.0044

0.0129

0.0347

0.0154

0.0051

0.0080

0.0133

Units
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCilg
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g

Page 4 of 8
100037772
Qualifier



Page 5 of 8

16-Nov-1999  10:17 &
. AN Nl :
\%w

Method: PU RAS ENV Method ' Area:  EH-ALPHA Submission Id : 100037772
Sample 1d Task Id Cuﬂ%ﬂ Component Result Value Uncertainty Units Qualifier
200096924 300214684 G-40-01 Pu-238 DL 0.0027 pCi/g

Pu-239~" 0.4886 ‘/ 0.0197 pCilg
Pu-239 DL 0.0027 pCi/g
Pu-242T Recovery 46.97 %
Analysis Date 12-AUG-1999 DD-MON-YYYY
Instrament 64 ALPHA NONE
Problem Code TRO : NONE
Count Time 1333.33 min
. Efficiency 22.43 / %
200096925 300214689 G-42-01 / Pu-238/ 1.7971 0.0562 pCvg
Pu-238 DL 0.0019 pCi/g
Pu-239/ 0.2056 / \/ 0.0094 pCilg
Pu-239 DL 0.0021 pCilg
Pu-242T Recovery 66.46 %
Analysis Date 06-OCT-1999 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code OK NONE
Count Time 1333.33 min
Efficiency 19.37 %
200096926 300214696 G-39-01 / Pu-238 / 0.9189 / 0.0296 pCi/g
Pu-238 1} 0.0018 Y / pCilg
Pu-239 0.5573 0.0194 pCi/g
Pu-239 DL 0.0024 pCi/g
Pu-242T Recovery 69.22 %
Analysis Date 12-AUG-1999 DD-MON-YYYY
Instrament 64 ALPHA NONE
Problem Code OK NONE
Count Time 1333.33 min
Efficiency 20.43 / %
200096927 300214699 G-39-02 < Pu-238 0.0845 A 0.0053 pCi/g
Pu-238 DL 0.0037 pCi/g

*%k% FINAL REPORT %%



16-Nov-1999 10:17

Method: PU RAS ENV

Sample Id Task Id Customer Id

200096927 300214699 G-39-02 /
DUPLICATE TASKS

Sample Id Task Id Original Task
200096927 300214699

200108661 300234483 300214699

Component
Pu-239

Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Component
Pu-238

Pu~238 DL
Pu-239

Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Pu-238

Pu-239

Pu-242T Recovery
Analysis Date

e ek %

Method Arga: “x?-HfI\_J'-II’HA le)(\é\z(/

Result Value
0.1794 \/
0.0021
49.76

06-0CT-1999
80 ALPHA

TRO
1333.33

25.97

Result Value
0.0845
0.0037
0.1794
0.0021

49.76
06-OCT-1999
80 ALPHA
TRO

1333.33
25.97

0.5971
0.1804

55.03
12-AUG-1999

FINAL REPORT ***+*

Submission Id

Unecertainty
0.0086

Uncertainty
0.0053

0.0086

0.0219
0.0089

DD-MON-YYYY
NONE

NONE

min

%

Units

pCi/g

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCilg

%
DD-MON-YYYY

Page 6 of 8

100037772

Qualifier

Qualifier
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16-Nov-1999 10:17

Method Area:

EH-ALPHA

Submigsion Id

sfe sfe sk sk sfe sk e ok e sk skok CST QUALITY ASSURANCE REPORT sfeok ok sk skok ek

Method: PU. RAS ENV

BLIND QC

Customer Id  Task Id Component

200096928 300214704 Pu-238
Pu-239

METHOD BLANK

Customer Id  Task Id Component

00.22776 300234484 Pu-238
Pu-239

Result
Value
0.1808
0.1179

Result
Value
0.0012
0.0009

Uncertainty Units
0.0114 pCi/g
0.0086 pCi/g
Uncertainty Units
0.0006 pCilg
0.0004 pCi/g

*edds DINAL REPORT ****

QC
YValue
0.206
0.108

QC
Value
0.0
0.0

QC
Uncertainty
0.007
0.003

QcC
Uncertainty
0.0
0.0

QC
units

pCi/g

pCi/g

QC
units

pCi/g

pCi/g

Page 7 of 8

: 100037772

QC

Evaluation

IN CONTROL
IN CONTROL

QC
Evaluation
WARNING 2-3S1G
WARNING 2-3S1G

A\



16-Nov-1999  10:17 ' Page 8 of 8

Method: PU RAS ENV Method Area: = EH-ALPHA , Submission Id : 100037772

N\t Qe Te o At

Analyst Reéview Team Leader QA Officer
WA -8/ _’[,Z/_‘t,/é?_‘?__ _\_L‘Mﬁ@_ 1 [29/9%
Date Date D Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

**%%* FINAL REPORT ***%*
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17-Nov-1999 11:26 LOS ALAMOS NATIONAL LABORATORY Page 1 of 8
' CST Analytical Chemistry
Analytical Results Report
Method: PU RAS ENV Method Area: EH-ALPHA . Submission Id : 100037770
Requester Name: MARUQIS CHILDS Customer Cost Code: 7C1900WE5J00000000 Due Date: 14-JUL-99
Requester Group: ESH-19 Logged Date: 10-MAY-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: K490 Study: 'ESH19 GENERAL SAMPLES
Requester Phone: 665-9442 Logged by: LBRANCH
Requester Fax #: Analytical Service Agreement #:
W
CUSTOMER SAMPLES v _X\‘ﬂ
Sample 1d Task Id Customer Id Component Result V#uev Uncertainty Units Qualifier
200096888 300214544 G-34-15 7 Pu-238 £ 02147 ¥ 0.0093 pCi/g
Pu-238 DL 0.0013 pCi/g
Pu-239 £ 0.0718 / ‘/ 0.0046 pCi/g
Pu-239 DL 0.0018 pCi/g
Pu-242T Recovery 51.58 %
Analysis Date 12-AUG-1999 DD-MON-YYYY
Instrument 64 ALPHA NONE
Problem Code OK NONE
Count Time 1333.33 min
Efficiency 27.53 \/ %
200096889 300214549 G-34-09 / Pu-238 0.0046 © 0.0026 pCi/g
Pu-238 DL 0.0104 pCi/g
Pu-239/ 0.0346 ./ 0.0044 pCilg
Pu-239 DL 0.0053 pCi/g
Pu-242T Recovery 36.21 %
Analysis Date 05-AUG-1999 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE

%%%% FINAL REPORT *#*%%*




17-Nov-1999 11:26

Method:  PU RAS ENV Method Area:

Sample Id Task Id Customer Id
200096889 300214549 G-34-09

Component
Count Time

Efficiency
G49:01 7/ Pu238”
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
G340 7 Pu-238 /
Pu-238 DL
Pu-239"
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time

200096890 300214558

200096891 300214559

; Efficiency
G-34-07 / Pu-238
Pu-238 DL,
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time

200096892 300214564

kk¥% PINAL REPORT *#%%%

Result Value
1333.33

20.07 /
0.0346. v
0.0071 )
03719 2/
0.0046

48.00
05-AUG-1999
80 ALPHA
TRO

1333.33

19.31
R ‘
0.0020 / \/
1.6797

0.0023

50.81
12-AUG-1999
64 ALPHA
0K

1333.33

24.02
0.0054¢" \/
0.0065
02934 \/
0.0048

42.38
05-AUG-1999
80 ALPHA

TRO
1333.33

Submisgion Id

Uncertainty

0.0040

0.0171

0.0035

0.0539

0.0018

0.0130

Units
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

Page 2 of 8

100037770

Qualifier



17-Nov-1999 11:26

Method: = PU RAS ENV Method Area:

Task Id Customer Id
300214564 G-34-07
300214569

Component
Efficiency
G-49-04 Pu-238

Pu-238 DL
Pu-239

Pu-239 DL
Pu-242T Recovery
Analysis Date

Sample Id
200096892

200096893

Instrument
Problem Code
Count Time
Efficiency
Pu-238 /
Pu-238 DL
Pu-239,/
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time

200096894 300214574 G-48-02 /

Efficiency
Pu-238.

Pu-238 DL
Pu-239 /

Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time

200096895 300214581 G46-02

Efficiency

*dks PINAL REPORT **%*

Result Value
26.64

0.0122 / ‘/
0.0043
0.0525 /'/
0.0039

86.69
05-AUG-1999
80 ALPHA
oK

1333.33

20.70

0.0165 7
0.0043
022194 /
0.0062

34.91
05-AUG-1999
80 ALPHA
TRO

1333.33

20.43 \/
02618
0.0016
02837 v
0.0019

45.92
12-AUG-1999
64 ALPHA
TRO

1333.33
26.20

Submission Id

Uncertainty
0.0018

0.0035

0.0030

0.0131

0.0116

0.0123

Units
%
pCi/g

pCilg

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

Page 3 of 8
100037770
Qualifier



PU RAS ENV

17-Nov-1999 11:26
Method:

Sample Id Task Id

200096896 300214584

200096897 300214589

200096898 300214594

200096899 300214599

Customer Id

G-50-01 =~

G-47-01 <

G-34-05 /

G-50-02 /

Method Area:

Qmao’n7em
Pu-238

Pu-239 .~
Pu-242T Recovery
Analysis Date
Pu-238
Pu-238 9’,
Pu-239

Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Pu-238

Pu-238 DL
Pu-239 /

Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Pu-238

Pu-238 DL
Pu239 /

Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument

*kk+ FINAL REPORT *%***

EH-ALPHA

R_egu_lt_\%lﬂe /
0.0149

0.0732 / /
33.69
05-NOV-1999
0.0008 ¢ l/
0.0014

0.1743 / /
0.0017

62.37
12-AUG-1999
64 ALPHA
OK

1333.33

26.04
040204/ ‘/
0.0031

0.0785
0.0025

45.40
02-NOV-1999
80 ALPHA
TRO

1333.33

20.78
0.0530 Z+

0.0041 /
0.1063/
0.0025
37.67

02-NOV-1999
80 ALPHA

Y\
Y

Submission Id :

Uncertainty
0.0029
0.0069

0.0005

0.0076

0.0029

0.0059

0.0053

0.0080

Page 4 of 8

100037770

Units Qualifier
pCi/g

pCi/g

%
DD-MON-YYYY
pCilg

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE



17-Nov-1999 11:26
Method:

Sample Id Task Id

200096899 300214599

200096900 300214604

200096901 300214609

200096902 300214614

PU RAS ENV

Customer Id

G-50-02

G-s801 £

G-46-01 /

G-52-03 /

Method Area:

Component
Problem Code
Count Time
Efficiency
Pu-238 ~~
Pu-238 DL
Pu-239/
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238”
Pu-238 DL
Pu-239 /
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code

EH-ALPHA - p\\

Submission Id

Result Value Uncertainty Units

TRO NONE

1333.33 min

19.60 / %

0.0842 . 0.0071 pCi/g

0.0055 pCilg

0.0430/ J 0.0048 pCilg

0.0042 pCi/g

35.61 %

02-NOV-1999 DD-MON-YYYY
80 ALPHA NONE

TRO NONE

1333.33 min

20.27 %

0.0051 / 0.0015 pCilg

0.0021 pCi/g

1597 / v 0.061 pCig

0.0034 pCi/g

29.03 %

12-AUG-1999 DD-MON-YYYY
64 ALPHA NONE

TRO NONE

1333.33 min

28.11 / %

0.0539 <~ 0.0047 pCi/g

0.0020 / pCi/g

1.9636*" 0.0688 pCilg

0.0025 pCi/g

47.46 %
02-NOV-1999 DD-MON-YYYY
80 ALPHA NONE
TRO NONE

*%%% FINAL REPORT ****

Page 5 of 8

100037770

Quaiifier



17-Nov-1999 11:26

‘Method: PU RAS ENV Method: Area:
Sample 1d Task Id Customer Id Component
200096902 300214614 G-52-03 Count Time

Efficiency

*kd: FINAL REPORT *#*%%*

EH-ALPHA

Result Value
1333.33
20.01

Submisgsion Id

Uncertainty Units

Page 6 of 8
100037770
Qualifier

%



17-Nov-1999 11:26

Method Area:

EH-ALPHA

Submission Id

wxsxkrionionks CST QUALITY ASSURANCE REPORT *#xsiosksskeok

Method: PU RAS ENV

BLIND QC

Customer Id  Task Id Component

200096903 300214619 Pu-238
Pu-239

METHOD BLANK

Customer Id  Task Id Component

00.22776 300240425 Pu-238
Pu-239

Result

Yalue
0.2986
0.5756

Result
Value
0.0012
0.0009

Uncertainty Units
0.0115 pCi/g
0.0193 pCi/g

Uncertainty Units

0.0006 pCi/g

0.0004 pCi/g

#%d% FINAL REPORT *#*%%

QC
Value
0.31
0.60

QC
Value
0.0
0.0

QC
Uncertainty
0.01
0.02

QC
Uncertainty
0.0
0.0

QC

units
pCi/g
pCi/g

QC
units

pCi/g

pCi/g

Page 7 of 8

H 100037770

QC
Evaluation
IN CONTROL
IN CONTROL

QC
Evaluation
WARNING 2-3SIG
WARNING 2-38IG



17-Nov-1999 11:26 Page 8 of 8

Method: PU RAS ENV Method Area?: EH-ALPHA Submission Id : 100037770

\*Fslé%éhiﬁiaL_. ___;§E:L_. ___lQZL___ __ggggéé:.

Analyst Review Team Leader
W- - A9 llzfg{zg u!(@g‘@ NZZfé72
' Date ate Date ate

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:

1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*%k% FINAL REPORT ****



24-Feb-2000 10:31 LOS ALAMOS NATIONAL LABORATORY Page 1 of 7
CST Analytical Chemistry ’
Analytical Results Report

Method: PU RAS ENV Method Area: EH-ALPHA Submission Id : 100037835
Requester Name: MARQUIS CHILDS Customer Cost Code: 7C1900WES5J00000000 Due Date: 15-JUL-99

Requester Group: ESH-19 Logged Date: 12-MAY-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: K490 Study: ESH19 GENERAL SAMPLES

Requester Phone: 665-9442 Logged by: LBRANCH

Requester Fax #: Analytical Service Agreement #:

CUSTOMER SAMPLES

Sample Id Task Id Customer Id Component Result Valpe Uncertainty Units Qualifier
200097228 300215263 3802 / Pu-238 { 0.0698 ; 0.0068 pCi/g
Pu-238 DL 0.0068 pCi/g
Pu239 1.0479 0.0467 pCilg
Pu-239 DL 0.0054 pCi/g
Pu-242T Recovery 31.91 %
Analysis Date 22-FEB-2000 DD-MON-YYYY
Instrument ' 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min
Efficiency, 19.79 %
200097231 300215268 29-01 - Pu-238 / 0.0309 0.0041 pCi/g
Pu-238 DL 0.0031 pCi/g
Pu-239 0.0313 0.0042 pCilg
Pu-239 DL 0.0045 pCi/g
Pu-242T Recovery ) 34.67 %
Analysis Date 22-FEB-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE

*%%% FINAL REPORT #****



24-Feb-2000 10:31

Method: PU ‘RAS ENV Method Area: EH-ALPHA : Submisgion Id
Sample Id Task Id Customer Id Component Result Value Uncertainty Units
200097231 300215268 29-01 Count Time 1333.33 min

< Efficienc?' 19.54 %
200097232 300215273 29-02 Pu-238 0.0164 / ; 0.0029 pCi/g
Pu-238 DL 0.00s4 ; / pCilg
Pu-239 0.0552 0.0053 pCi/g
Pu-239 DL 0.0031 pCi/g
Pu-242T Recovery 30.38 %
Analysis Date 22-FEB-2000 DD-MON-YYYY
Instrument . 80 ALPHA NONE
Problem Code TRO ° NONE
Count Time 1333.33 min
) Efficiency 26.09 / %
200097233 300215278 203 Pu-238 ° 0.0221 / , 0.0041 pCilg
Pu-238 DL 0.0072 pCilg
Pu-239 0.0327 / 0.0049 pCi/g
Pu-239 DL 0.0045 pCi/g
Pu-242T Recovery 25.15 %
Analysis Date 22-FEB-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min
Efficiency 20.63 / %
200097234 300215283 30-01 Pu-238 0.0036 ) 0.0014 pCi/g
Pu-238 DL 00030 / pCi/g
Pu-239 0.0096 / 0.0023 pCi/g
Pu-239 DL 0.0047 pCilg
Pu-242T Recovery 37.56 %
Analysis Date 22-FEB-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min

*%*% FINAL REPORT *%#*%*

Page 2 of 7

100037835
Qualifier



24-Feb-2000 10:31 )
\\{f \\?
v &\’} Q\ ‘
Method: PU RAS ENV Method Area: EH-ALPHA
Sample Id Task 1d Customer Id Component Result Value
200097234 300215283 30-01 Efficiency, 20.37
200097235 300215288 3101/ Pu-238 ’ 0.03217
Pu-238 DL 0.0043
Pu-239 { 0.1063 ¥
Pu-239 DL 0.0032
Pu-242T Recovery 36.11
Analysis Date 22-FEB-2000
Instrument 80'ALPHA
Problem Code TRO
Count Time 1333.33
Efficiency 20.26
200097236 300215293 31-02 7/ Pu-238 04()074/
Pu-238 DL 0.0034 /
Pu-239 0.0072 /*
Pu-239 DL 0.0066
Pu-242T Recovery 34.13
Analysis Date 22-FEB-2000
Instrument 80 ALPHA
Problem Code TRO
. Count Time 1333.33
< Efficiency 19.89 .
200097237 300215298 31-03 Pu-238/ 0.0037 /
Pu-238 DL 0.0024 /
Pu-239 - 0.0357¢
Pu-239 DL 0.0027
Pu-242T Recovery 36.51
Analysis Date 22-FEB-2000
Instrument 80 ALPHA
Problem Code TRO
Count Time 1333.33
Efficiency 19.36

*%%% FINAL REPORT #%#%%*

Submissgion Id

Uncertainty
0.0042

0.0080

0.0021

0.0024

0.0014

0.0043

Units
%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%

Page 3 of 7
100037835
Qualifier



24-Feb-2000 10:31

Method: PU RAS ENV
Sample Id Task Id Customer Id
200097238 300215303 3201 ¢
200097239 300215308 32-02
DUPLICATE TASKS
Sample Id Task 1d Original Task
200097238 300215303

Method Area:

Component
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Component
Pu-238

Pu-238 DL
Pu-239

Pu-239 DL
Pu-242T Recovery

"EH-ALPHA

B&ﬂﬂi;zﬁ!
0.0026
0.0076 /
0.00737
0.0036
33.17
22-FEB-2000
80 ALPHA
TRO
1333.33
2010
0.0065 ./
0.0055 /;
0.0914
0.0077
21.45
22-FEB-2000
80 ALPHA
TRO
1333.33
21.86

Result Value
0.0026
0.0076
0.0073
0.0036

33.17

*k%% FINAL REPORT

% % ke ke

Submisgion Id :

Uncertainty
0.0021

0.0022

0.0024

0.0092

Uncertainty
0.0021

0.0022

Page 4 of 7

100037835

Units
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g

Qualifier

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

Units
pCilg

Qualifier

pCi/g
pCilg
pCi/g
%

\t}



24-Feb-2000 10:31

Method: PU RAS ENV Method Area:

Sample 1d Task Id
200097238 300215303

Original Task Component
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

300215303 Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date

200122705 300257894

Instrument
Problem Code
Count Time
Efficiency

*kk% FINAL REPORT ****

EH-ALPHA

Result Value

22-FEB-2000
80 ALPHA
TRO

1333.33
20.10

0.0016
0.0061
0.0040
0.0043
27.90

22-FEB-2000
80 ALPHA

TRO

1333.33

20.02

Uncertainty

0.0016

0.0018

Submission Id

Units
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

Page 5 of 7
100037835
Qualifier
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24-Feb-2000 10:31

Method: PU RAS ENV

BLIND QC

Customer Id  Task Id
200097243 300215313

METHOD BLANK

Customer Id  Task Id
00.22776 300257895

Method Area: EH-ALPHA

Submigsgion Id

sxxwnrerkars CST QUALITY ASSURANCE REPORT *## ks

Component
Pu-238
Pu-239

Component
Pu-238
Pu-239

Resuit

Value
0.5333
0.9086

Result

Value
0.0009
0.0026

Uncertainty Units
0.0259 pCilg
0.0403 pCilg
Uncertainty Units
0.0005 pCilg
0.0008 pCi/g

**%% FINAL REPORT ***%*

QC
Value
0.62
0.99

QC
Value
0.0 -
0.0

QC
Uncertainty
0.02
0.03

QC
Uncertainty
0.0
0.0

QC
units

pCi/g

pCi/g

QC
units
pCi/g
pCilg

Page 6 of

: 100037835

QC
Evaluation
WARNING 2-38IG
IN CONTROL

QC
Evaluation
IN CONTROL
OUT OF CONTROL

\V



24-Feb-2000 10:31 Page 7 of 7

Method:. PU RAS ENV . . Method Area: EH-ALPHA Submissgion Id : 100037835

Analyst Review Team Leader QA Officer

- 24 - on Zég& 425 '@ /36 gam
Date Date Didte ate

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*%%% FINAL REPORT ***% \1



Los Alamos To/MS: Files

NATIONAL LABORATORY From/MS: Malti Bhatia, K484
Memorandum Phone/FAX: 7-7094/5-5982
Chemistry Division Symbol: C-9/00

Responsible Chemistry for America Date: April 6,2000

C-9/Analytical Chemistry Sciences
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID : 100039019
Analysis : Am in Environmental Matrices-Alpha Spectroscopy

I. Introduction
On July 14, 1999, a set of soil samples were delivered to the CST-9 radiochemistry section for
the requested analysis.

I1. Analytical Results’'Methoedology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is Americium In Environmental Matrices - Alpha Spectroscopy. The
specific procedure can be found either on line @ http://cst.lanl.gov/docs, or in hardcopy form
within the document entitled LA-10300-M, Vol. I1I, Method ANC325, R.0.

III.  Quality Control
The appropriate quality control samples were analyzed with the samples.

IV. Comments .

Tracer recovery for this set of samples was in the 20-50% range. Time permitting

we will reanalyze samples in the 20% range.

I verify, to the best of my knowledge, that the listed results are both complete and technically
correct.

\\F—MAL%

Malti Bhatia
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Method: AM RAS ENV Method Area: EH-ALPHA Submission Id : 100039019 "C'j
Requester Name: PHIL FRESQUEZ Customer Cost Code: M34A0002106CA30000 Due Date: 14-SEP-99
Requester Group: ESH-20 Logged Date: 14-JUL-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Regquester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
ol
CUSTOMER SAMPLES ‘il’q/
Sample Id Task Id Customer Id Component Result V?ue Uncertainty Units Qualifier
200102506 300223793 SITE3 Am-241 0.0225 0.0031 pCilg
Am-241 DL 0.0037 pCilg
Am-243T Recovery 44.19 %
Analysis Date 03-APR-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min
Efficiency 19.98 / %
200102513 300223800 SITES Am-241 0.0078 - 0.0018 pCi/g
Am-241 DL 0.0040 pCilg
Am-243T Recovery 45.55 %
Analysis Date 03-APR-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min
Efficiency 19.51 / %
200102514 300223807 SITETA Am-241 0.0045 * 0.0011 pCilg
Am-241 DL 0.0028 pCilg
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Method: AM RAS ENV Method Area:  EH-ALPHA Submission Id : 100039019 S
&
Customer Id Component Result Value Uncertainty Units Qualifier
SITE7A Am-243T Recovery 47.63 %
Analysis Date 03-APR-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min
Efficiency 26.51 %
SITE7B Am-241 0.0086 v/ 0.0021 pCilg
Am-241 DL 0.0044 pCilg
Am-243T Recovery 32.80 %
Analysis Date 03-APR-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min
Efficiency 20.99 %
SITE7C Am-241 0.1405 / \/ 0.0085 pCilg
Am-241 DL 0.0031 pCilg
Am-243T Recovery 44.10 %
Analysis Date 03-APR-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min
Efficiency 20.60 %
SITE4 Am-241 0.1460 / 0.0141 pCi/g
Am-241 DL 0.0430 pCi/g
Am-243T Recovery 25.25 %
Analysis Date 03-APR-2000 DD-MON-YYYY
Instrument 80 ALPHA NONE
Problem Code TRO NONE
Count Time 1333.33 min
Efficiency 22.12 / %
SITE6B Am-241 0.0618 0.0056 pCilg
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Method: AM RAS ENV Method Area:

Sample Id Task Id Customer Id Component
200102518 300223835 SITE6B Am-241 DL
. Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
200102519 300223842 SITE1 Am-241
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
200102520 300223848 SITE2 Am-241
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
200102521 300223856 SITE3B Am-241
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

#*#%%% FINAL REPORT ****

o
y

En-aLpEA O

Result Value
0.0040
40.00
03-APR-2000
80 ALPHA
TRO

1333.33
19.61

0.0109 - /
0.0069
28.35
03-APR-2000
80 ALPHA
TRO

1333.33
19.67
0,0058/ '/
0.0058
58.14
03-APR-2000
80 ALPHA
OK

1333.33
21.93

0.0028
0.0022
48.82
03-APR-2000
80 ALPHA
TRO

1333.33
20.15

Submission Id

Uncertainty

0.0028

0.0015

0.0009

DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCilg

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%
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Method:
Sample Id Task Id
200102522 300223863
200102523 300223870
DUPLICATE TASKS
Sample Id Task I1d
200102523 300223870
200126805 300265299

AM RAS ENV

Customer Id
SITES

SITE9

Original Task

300223870

Method Area:

Component
Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Component
Am-241
Am-241DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Am-241

EH-ALPHA

f

Submission Id

Result Value Uncertainty Units

0.0105./ ¥ 0.0022 pCilg

0.0025 pCilg

34.78 %
03-APR-2000 DD-MON-YYYY
80 ALPHA NONE

TRO NONE

1333.33 min

2188 %

0.01127 0.0028 pCilg

0.0021 pCilg

24.07 %
03-APR-2000 DD-MON-YYYY
80 ALPHA NONE

TRO NONE

1333.33 min

19.71 %

Result Value Uncertainty Units

0.0112 0.0028 pCilg

0.0021 pCi/g

24.07 %
03-APR-2000 DD-MON-YYYY
80 ALPHA NONE
TRO NONE

1333.33 min

19.71 %

0.0082 0.0024 pCi/g

*%%% FINAL REPORT *X**%*
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Method:

Sample Id Task Id

200126805 300265299

AM RAS ENV

Original Task
300223870

Method Area:

Component
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

#*k%% FINAL REPORT ****

EH-ALPHA

Result Value
0.0068

28.88
03-APR-2000
80 ALPHA
TRO

1333.33

20.19

Submission Id :

Uncertainty

Units

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

% .
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Method: AM RAS ENV

BLIND QC

Customer Id  Task Id
200102527 300223878

METHOD BLANK

Customer Id  Task Id
00.22776 300265300

Method Area: EH-ALPHA

gubmisgsion Id

sxxxxpessiss CST QUALITY ASSURANCE REPORT *s#sssits

Component
Am-241

Component
Am-241

Result
Value
0.5602

Result
Value
-0.0005

Uncertainty Units
0.0209 pCilg
Uncertainty Units
0.0004 pCilg

#%%% FINAL REPORT ****

QC
Value
0.58

QC
Value
0.0

QC
Uncertainty
0.03

QC
Uncertainty
0.0

QC
units
pCilg

QC
units
pCi/g
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Method: AM RAS ENV Method Area:  EH-ALPHA Submission Id : 100039019 ;5
o
<

ed O = 2% ALy
Analyst Review Team Leader QA Officer
Sor =L

8| o oo 4|00 4[1[@06@
Date ate '

ate Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."”

#%%%* FINAL REPORT ****



Los Alamos To/MS: ESH-20/M887

NATIONAL LABORATORY From/MS: Nancy Lujan/ MS K484
Memorandum Phone/FAX: 5-6010/5-5982
Chemical Science and Technology Symbol: CST-9/99

Responsible Chemistry for America Date: November 3, 1999

CST-9/Inorganic Trace Analysis
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID : 100039019
Analysis : U (KPA) in Soils

1. Introduction
On July 14, 1999, a set of Soil samples was delivered to the CST-9 radlochermstry section for
the requested analysis.

II. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is: Uranium in Environmental Matrices — KPA. The specific procedure
can be found either on line @ http://cst.lanl.gov/docs, or in hardcopy form within the document
entitled LA-10300-M, Vol. III, Method ANC337, R.0.

II1. Quality Control
The appropriate quality control samples were analyzed with the samples.

IV. Comments

This case narrative was generated to document the circumstances that were involved with the
development if this data package. As part of the process to inform our customers of potential
problems associated with specific methods, the KPA method has been found to be unreliable in
some matrices due to the strong susceptibility of interference’s from constituents commonly
found in environmental samples. Alternate techniques available for the analysis of U would be
either ICP-MS or Isotopic Uranium analysis. '

Samples were analyzed and reported. All Quality Control samples were In Control and
reportable. I verify, to the best of my knowledge, that the listed results are both complete and
technically correct.

7 Jamey. Sigon

Nancy Dujan ¢

8 30
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CST Analytical Chemistry
Analytical Results Report

Method: GENERIC KPA Method Area:  EH-ALPHA ; Submission Id : . 100039019
Requester Name: PHIL FRESQUEZ Customer Cost Code: M34A0002106CA30000 Due Date: 14-SEP-99
Requester Group: ESH-20 Logged Date: 14-JUL-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 . Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102506 300223795 SITE3 < 18] 3.52 0.35 uglg
Analysis Date 27-0CT-1999 DD-MON-YYYY
200102513 300223802 SITES 9] 2.47 0.25 ug/g
Analysis Date 27-0CT-1999 DD-MON-YYYY
200102514 300223809 SITE7A u 2.80 0.28 ug/g
Analysis Date 27-0CT-1999 DD-MON-YYYY
200102515 300223815 SITETB U 2.37 0.24 uglg
Analysis Date 27-0CT-1999 DD-MON-YYYY
200102516 300223823 SITE7C U 2.58 0.26 ug/g
Analysis Date 27-0CT-1999 DD-MON-YYYY
200102517 300223830 SITE4 U 3.18 0.32 ug/g
Analysis Date 27-0CT-1999 DD-MON-YYYY
200102518 300223837 SITE6B v 3.34 0.33 uglg
Analysis Date 27-0CT-1999 DD-MON-YYYY
200102519 300223844 SITE1 U 2.37 0.24 ug/g
Analysis Date 27-0CT-1999 DD-MON-YYYY
200102520 300223850 SITE2 U 2.35 0.24 ug/g
Analysis Date 27-0CT-1999 DD-MON-YYYY

#%%% FINAL REPORT **#%%*
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Method:  GENERIC KPA Method Area:  EH-ALPHA . ‘ : ‘submission Id & ~ 100039019
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102521 300223858 SITE3B U 3.53 0.35 ug/g

Analysis Date ’ 27-0CT-1999 DD-MON-YYYY
200102522 300223865 SITE8 U 3.16 0.32 ug/g
Analysis Date 27-0CT-1999 DD-MON-YYYY
200102523 300223872 SITE9 U 3.27 0.33 ug/g i
Analysis Date 27-OCT-1999 DD-MON-YYYY
DUPLICATE TASKS
Sample Id Task Id Original Task Component Result Value Uncertainty Units ualifier
200102523 300223872 U 327 0.33 ug/g
Analysis Date 27-0CT-1999 . DD-MON-YYYY
200113297 300242718 300223872 U 2.40 0.24 ug/g
Analysis Date 27-0CT-1999 DD-MON-YYYY

#%%%* FINAL REPORT *%+%
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Method:

BLIND QC

Customer Id  Task Id
200102529 300223876

OPEN QC

Customer 1d  Task Id
00.38058 300242717

METHOD BLANK

Customer 1d  Task Id
00.22776 300242719

GENERIC KPA

Method Area: EH-ALPHA

s

Submisgion Id

sxwrsrarsrs CST QUALITY ASSURANCE REPORT ***##asssx

Component
u

Component
U

Component
U

Result
Value
2.64

Result
Value
10.34

Result
Value
0.00

Uncertainty
0.26

Uncertainty
1.03

Uncertainty
0.01

*%%* FINAL REPORT ***+*

Units
uglg

Units
ug/L

Units
ug/g

QC

" Value

2.99

QC
Value
10.1

QC

Value

QC
Uncertainty
0.06

QC
Uncertainty
1.0

QC
Uncertainty

QC
units
ug/g

QC
units
ug/L

units
ug/g
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QC
Evaluation
IN CONTROL

QC
Evaluation
IN CONTROL

- QC

Evaluation
IN CONTROL
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Method:  GENERIC KPA Method Area: EH-ALPHA e Submission Id : 100039019

nl Sis & e

Analyst Review Team Leader QA Officer
f3/49 ke, gl ifelis
Date Date te Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:

1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

#%%* FINAL REPORT *%***
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Los Alamos To/MS: Phil Fresquez/ MS M887

NATIONAL LABORATORY From/MS: S. R. Garcia/ MS K484
Memorandum Phone/FAX: 5-0270/5-5982
Chemical Science and Technology Symbol: CST-9-PRF-99-20
Responsible Chemistry for America Date: November 15, 1999

CST-9/Inorganic Trace Analysis
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID : 100039019
Analysis : CS-137 ASSAY OF SOILS

1. Introduction
On July 14, 1999 a set of soil samples were delivered to the CST-9 radiochemistry section for the
137Cs analysis.

I1. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is: Gamma-Ray-Emitting Nuclides in Environmental Matrices - Gamma
Spectroscopy, an Instrumental Method. The specific procedure can be found on line @
http://cst.lanl.gov/docs, Method ANC328, R.0.

HI. Quality Control

The appropriate quality control samples were analyzed with the samples.

1V. Comments

This case narrative was generated to document the circumstances that were involved with the
development if this data package.

The soil samples were picked up at Cage 7, Bldg. 1, TA-59.
All open and blind QC’s are within CST-9’s statistical acceptance criteria. Duplicate tasks were
also within CST-9’s statistical acceptance criteria.

Please feel free to call or email me if you have any questions concerning this submission.

I verify, to the best of my knowledge, that the listed results are both complete and technically
correct, with the exception of the item(s) detailed above.
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L.OS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 4

100039019

Requester Name: PHIL FRESQUEZ Customer Cost Code: M34A0002106CA30000 Due Date: 14-SEP-99
Requester Group: ESH-20 Logged Date: 14-JUL-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #: ; V b
t\/ (\u
W\ J}‘\/
CUSTOMER SAMPLES \X ’
Sample 1d Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102506 300223790 SITE3 Cs-137 0.006 0.022 pCi/g
CS-137 MDA 0.011 pCi/g
200102513 300223797 SITES CS-137 0.044 i 0.013 pCi/g
CS-137 MDA 0.036 / pCi/g
200102514 300223804 SITETA CS-137 0.011 0.057 pCi/g
CS-137 MDA 0.029 / pCi/g
200102515 300223817 SITE7B CS-137 0.027 0.013 pCi/g
CS-137 MDA 0.031 pCi/g
200102516 300223818 SITE7C CS-137 0.416 \/ 0.048 pCi/g
CS-137 MDA 0.034 pCi/g
200102517 300223825 SITE4 CS-137 0.419 \/ 0.053 pCi/g
CS-137 MDA 0.052 pCi/g
200102518 300223832 SITE6B CS-137 0.343 l/ 0.045 pCi/g
CS-137 MDA 0.045 pCi/g
200102519 300223839 SITE1 CS-137 0.396 / 0.045 pCi/g
CS-137 MDA 0.030 / pCig
200102520 300223852 SITE2 CS-137 0.371 0.048 pCi/g
CS-137 MDA 0.048 pCi/g

#dkd FINAL REPORT #*%*+*
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Method:  GENERIC GAMMA  submission Id : 100039019

Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102521 300223853 SITE3B CS-137 0.301 0.042 pCi/g
CS-137 MDA 0.047 / pCilg
200102522 300223860 SITE8 CS-137 0.369 0.048 pCi/g
CS-137 MDA 0.046 pCi/g
200102523 300223867 SITE9 Cs-137 0.539 0.062 pCi/g
CS-137 MDA 0.037 pCi/g
DUPLICATE TASKS
Sample Id Task Id Original Task Component Resuit Value Uncertainty Units Qualifier
200102523 300223867 CS-137 0.539 0.062 pCi/g
CS-137 MDA 0.037 pCi/g
200114060 300244029 300223867 CS-137 0.528 0.059 pCi/g
CS-137 MDA 0.032 pCi/g

*%%% FINAL REPORT *#%*#
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BLIND QC

Customer Id  Task Id
200102526 300238470

OPEN QC

Customer Id  Task Id
00.42258 300244028

METHOD BLANK

Customer Id  Task Id
00.22776 300244027

st ok ke ok she e e o e sk ook CST QUALITY ASSURANCE REPORT sheofe o ofe fe e sk ke ok ok

Component
CS§-137

Component
CS-137

Component
CS-137

Result
Value
26.2

Result
Value
5.20

Result
Value
0.006

Uncertainty Units
2.8 pCilg
Uncertainty Units
0.55 pCi/g
Uncertainty Units
0.022 pCi/g

kdds FINAL REPORT **%*

QC
Value
21.6

QC
Value
5.0

QC

Value

QC
Uncertainty
0.7

QC
Uncertainty
0.16

QC
Uncertainty

]

QC
units
pCi/g

QC
units
pCi/g

QC
units
pCi/g
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QC
Evaluation
IN CONTROL

QC
Evaluation
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QC
Evaluation
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Method:  GENERIC GAMMA o sﬁbmi,sé-ijon Id.: - 100039019

Sk o= -4

Analyst Review Team Leader QA Officer

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

dkk* FINAL REPORT **#*#



Los Alamos To/MS: Phil Fresquez/ MS M887

NATIONAL LABORATORY From/MS: S. R. Garcia/ MS K484
Memorandum Phone/FAX: 5-0270/5-5982
Chemical Science and Technology Symbol: CST-9-MC-99-2
Responsible Chemistry for America Date: August 19, 1999

CST-9/Inorganic Trace Analysis
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID : 100037772
Analysis : CS-137 AND AM-241 ASSAY OF 100g SOIL SAMPLES

I. Introduction
On May 10, 1999 a set of soil samples were delivered to the CST-9 radiochemistry section for
the '*'Cs and *' Am analysis.

IL Analytlcal Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is: Gamma-Ray-Emitting Nuclides in Environmental Matrices - Gamma
Spectroscopy, an Instrumental Method. The specific procedure can be found on line @
http://est.lanl.gov/docs, Method ANC328, R.0.

III. Quality Control

The appropriate quality control samples were analyzed with the samples.

IV. Comments

This case narrative was generated to document the circumstances that were involved with the

development if this data package.
The soil samples were picked up at Cage 7, Bldg. 1, TA-59.
All open and blind QC’s are within CST-9’s statistical acceptance criteria.

This soil data set represents a change to the latest version of GammaVision-32 software for
calculating gamma spectroscopy results. This will be used from now on. Calculated individual

sample MDA values will also be reported!

Please feel free to call or email me if you have any questions concerning this submission.

I verify, to the best of my knowledge, that the listed results are both complete and technically
correct, with the exception of the item(s) detailed above.




19-Aug-1999 10:13 LOS ALAMOS NATIONAL LABORATORY Page 1 of 5
CST Analytical Chemistry
Analytical Results Report

Method:  GENERIC GAMMA Method Area: EH-GAMMA Wi . Submigsion Id : 100037772
Requester Name: MARQUIS CHILDS Customer Cost Code: 7C1900WES5J00000000 Due Date: 14-JUL-99

Requester Group: ESH-19 Logged Date: 10-MAY-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: K490 Study: ESH19 GENERAL SAMPLES

Requester Phone: 665-9442 Logged by: LBRANCH

Requester Fax #: Analytical Service Agreement #:

CUSTOMER SAMPLES

Sample Id Task Id Customer Id Component M%MQ Uncertainty Units ualifier
200096912 300221108 G-4507 / CS-137 0.331 0.080 pCi/g
AM-241 0.417 0.270 pCi/g
AM-241 MDA 0.048 pCi/g
CS-137 MDA 0.026 pCi/g
200096914 300221109 G-45-01 / CS§-137 0.218 ‘/ 0.070 pCi/g
AM-241 0.387 0.270 pCilg
AM-241 MDA 0.224 pCilg
CS-137 MDA 0.032 pCi/g
200096915 300221110 G-45-06 / CS-137 0.125 w./ 0.160 pCi/g
AM-241 0.150 0.460 pCi/g
AM-241 MDA 0.253 pCi/g
CS-137 MDA 0.067 pCi/g
200096916 300221111 G-44-01 / CS-137 0.251 0.100 pCig
AM-241 0.338 0.290 pCi/g
AM-241 MDA 0.241 pCi/g
) CS-137 MDA 0.042 pCi/g
200096917 300221112 G-45-05 7 CS-137 0.621 0.130 pCilg
AM-241 0.271 0.310 pCi/g

*%%% FINAL REPORT #*%%*
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Method: = GENERIC GAMMA

Sample Id
200096917

200096918

200096919

200096920

200096921

200096922

200096923

200096924

200096925

Task Id
300221112

300221113

300221115

300221117

300221118

300221119

300221120

300221121

300221122

Customer Id
G-45-05

G-45-04

G-44-07

G-43-01 /

/

G-42-06

G-41-02 /

G-40-02 /

G-40-01 ~~

G-42-01 7

Component
AM-241 MDA
CS-137 MDA
CS-137
AM-241
AM-241 MDA
CS-137 MDA
CS-137
AM-241
AM-241 MDA
CS-137 MDA
Cs-137
AM-241
AM-241 MDA
CS-137 MDA
CS-137
AM-241
AM-241 MDA
CS-137 MDA
CS-137
AM-241
AM-241 MDA
CS-137 MDA
CS-137
AM-241
AM-241 MDA
CS-137 MDA
CS-137
AM-241
AM-241 MDA
CS-137 MDA
CS-137

. \u\"
T

Result Value
0.265 ¥,
0.018 ~
0.302v
0.000
0.250
0.024
02687
0.163/
0.238
0.026
0.355
0.331V
0.245
0.033
0142V
0136
0.256
0.036

0.286 ‘/

0.311

*%%% FINAL REPORT *%**

Submission Id

Uncertainty

0.080
0.499

0.080
0.270

0.090
0.290

0.070
0.290

0.080
0.310

0.050
0.290

0.080
0.270

0.060

Units
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

Page 2 of 5
100037772
Qualifier
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Method:  GENERIC GAMMA

Sample Id Task Id

200096925 300221122 G-42-01
200096926 300221123 G-39-01/
200096927 300221124 G-39-02/
DUPLICATE TASKS

Sample 1d Task 1d
200096927 300221124

200106156 300230196 300221124

Customer Id

Original Task

Component
AM-241
AM-241 MDA
CS-137 MDA
CS-137
AM-241
AM-241 MDA
CS-137
AM-241
AM-241 MDA
CS-137 MDA

Component
CS-137
AM-241
AM-241 MDA
CS-137 MDA
CS-137
AM-241
AM-241 MDA
CS-137 MDA

¥ oy

: N A
. EH-GAMMA o

Result Value
0.322
0.203
0.027
0.078;?’
0.335
0.170
0.0701/
0.173/
0.205
0.026

Result Value
0.070

0.173

0.205

0.026

0.092

0.23

0.189

0.02

*%%% FINAL REPORT *%**

Submission Id

Uncertainty Units
0.250 pCi/g
pCi/g
pCi/g
0.040 pCi/g
0.220 pCi/g
pCi/g
0.040 pCi/g
0.24 pCi/g
pCi/g
pCi/g
Uncertainty Units
0.040 pCi/g
0.24 pCi/g
pCi/g
pCi/g
0.05 pCi/g
0.22 pCi/g
pCi/g
pCi/g

100037772
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Method: GENERIC GAMMA Method Area:’ EH~GAMMA Submission Id
sxssnnkmnirs CST QUALITY ASSURANCE REPORT #¥hsskson
BLIND QC
Result QC QC QC
Customer 1d  Task Id Component Value Uncertainty Units Yalue Uncertainty _units
200096929 300221136 AM-241 2.38 0.64 pCi/g 3.14 141 pCi/g
CS-137 37.95 6.47 pCi/g 43.99 1.45 pCi/g
OPEN QC
Result QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units
00.33404 300230195 AM-241 3.69 0.74 pCi/g 5.000 0.2200 pCi/g
CS§-137 4.42 0.74 pCi/g 4.9800 0.1600 pCi/g
METHOD BLANK
Result QC QC QcC
Customer 1d  Task Id Component Value Uncertainty Units Value Uncertainty _units
00.22776 300230194 AM-241 0.054 0.11 pCi/g 0 0 pCi/g
CS-137 0.0006 0.01 pCi/g 0 0 pCilg

k%%% PINAL REPORT *%%*
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: 100037772

QC
Evaluation
IN CONTROL
IN CONTROL

QC
Evaluation
IN CONTROL
IN CONTROL

QC
Evaluation
IN CONTROL
IN CONTROL
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Mothod:  GENERIC GAMMA  Method Area: EH-GAMMA Submission Id : 100037772

g5 gz N S

4 Analyst Review Team Leader QA Officer

§/19 / :
[19/99 %/20 99 %32,@{,’2 7 fps)ﬁ'z
-Date " Dhte ate ate

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:

1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*%%% FINAL REPORT **¥**



20-Aug-1999 14:58 LOS ALAMOS NATIONAL LABORATORY Page 1 of 5
CST Analytical Chemistry
Analytical Results Report

‘Method: Submigsion Id : 100037835
Requester Name: MARQUIS CHILDS Customer Cost Code: 7C1900WES5J00000000 Due Date: 15-JUL-99
Requester Group: ESH-19 Logged Date: 12-MAY-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: K490 Study: ESH19 GENERAL SAMPLES
Requester Phone: 665-9442 Logged by: LBRANCH
Requester Fax #: Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200097228 300221056 38-02 / Cs-137 0.165 . 0.23 pCi/g
Am-241 0.753 0.41 pCi/g
CS-137 MDA 0.048 pCi/g
Am-241 MDA 0.321 pCi/g
200097231 300221075 29-01 / CS-137 0.23 0.07 pCi/g
Am-241 0.402 0.43 pCilg
CS-137 MDA 0.037 pCi/g
Am-241 MDA 0.372 pCilg
200097232 300221076 29—02/ CS-137 0.262 0.09 pCi/g
Am-241 0.522 0.45 pCi/g
CS-137 MDA 0.061 pCig
Am-241 MDA 0.384 pCi/g
200097233 300221077 2903 ./ CS-137 0.396 0.1 pCi/g
Am-241 0 113 pCig
CS-137 MDA 0.043 pCi/g
: Am-241 MDA 0.57 pCi/g
200097234 300221078 30-01/ CS-137 0.071 0.05 pCi/g
Am-241 0.155 0.32 pCi/g

*%x%* FINAL REPORT ***%
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20-Aug-1999  14:58 91/
Y

Method: GENERTIC GAMMA + Method Area:" Eﬁ-GAMMA :
Sample Id Task 1d Customer Id Component Result Value
200097234 300221078 30-01 CS-137 MDA 0.039

Am-241 MDA 0.279
200097235 300221079 31-01 / CS-137 1.38'/

Am-241 0

CS-137 MDA 0.04

, Am-241 MDA 0.33

200097236 300221080 31-02 / CS-137 0.1 /

Am-241 0.91 /

CS-137 MDA 0.049

Am-241 MDA 0.344
200097237 300221081 31-03 / Cs-137 0.3 //

Am-241 0.32

CS-137 MDA 0.029

/. Am-241 MDA 0.353 /

200097238 300221082 3201 CS-137 0.09

Am-241 0.73 »/

CS-137 MDA 0.045

/ Am-241 MDA 0.294

200097239 300221083 32-02 / CS-137 0.491 /

Am-241 0.461 /

CS-137 MDA 0.061

Am-241 MDA 0.369
DUPLICATE TASKS
Sample Id Task Id Original Task Component Result Value
200097238 300221082 Cs-137 0.09

Am-241 0.73

CS-137 MDA 0.045

*%%% FINAL REPORT ***%

Submission. Id

Uncertainty

0.25
0.661

0.06
0.43

0.09
0.41

0.06
0.38

0.18
0.43

Uncertainty
0.06

0.38

Units
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

Units
pCi/g
pCi/g
pCi/g

oD
Page 2 of 5,
[
100037835
Qualifier
Qualifier
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Method:  GENERIC GAMMA

Sample Id Task Id Original Task
200097238 300221082
200106510 300230741 300221082

Component
Am-241 MDA

CS§-137
Am-241
CS-137 MDA
Am-241 MDA

_ Method Area: EH-GAMMA

Result Value
0.294
0.069
0.086
0.053
0.288

*%%% FINAL REPORT ***%*

Submission Id

Uncertainty Units
pCi/g
0.06 pCi/g
0.32 pCi/g
pCi/g
pCi/g

Page 3 of 5
100037835
Qualifier
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Method: GENERIC GAMMA M

BLIND QC

Customer Id  Task Id
200097242 300221084

OPEN QC

Customer Id  Task Id
00.33404 300230740

METHOD BLANK

Customer Id  Task Id
00.22776 300230739

Suhmission 14

2l ok ofe o sfe sk ofe ok e dfe ok ke CST QUALITY ASSURANCE REPORT e 3¢ she 3k ofe 3k o sk e ok

Component
CS-137

Component
Am-241
CS-137

Component
Am-241
CS-137

Result
YValue
12.2

Result
YValue
4.03
4.5

Result
Value
0.036
0.007

Uncertainty
2.1

Uncertainty
0.92
0.76

Uncertainty
0.03

0.02

kk** FINAL REPORT **%**

QC
Value
11.53

QC
Value
5.000
4.9800

QC

Value

QC
Uncertainty
036

QC
Uncertainty
0.2200
0.1600

QC
Uncertainty

QC
units
pCi/g

QC
units

pCi/g

pCi/g

QC
units

pCi/g

pCi/g

Page 4 of 5

: 100037835

QC
Evaluation
IN CONTROL

QC
Evaluation
IN CONTROL
IN CONTROL

QC
Evaluation
IN CONTROL
IN CONTROL
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Method: GENERIC GAMMA Method Area: EH-GAMMA  submission Id : 100037835

( i

Analyst Review Team Leader QA Officer

T s edy

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Heaith and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*k%*% FINAL REPORT ****



18-Aug-1999 10:56 LOS ALAMOS NATIONAL LABORATORY Page 1 of 6 D
CST Analytical Chemistry
Analytical Results Report

Requester Name: MARUQIS CHILDS Customer Cost Code: 7C1900WES5J00000000 Due Date: 14-JUL-99
Requester Group: ESH-19 Logged Date: 10-MAY-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: K490 Study: ESH19 GENERAL SAMPLES
Requester Phone: 665-9442 Logged by: LBRANCH
Requester Fax #: Analytical Service Agreement #:
CUSTOMER SAMPLES ) N) . j‘(
Sample Id Task Id Customer Id Component Result Yalue Uncertainty Units ualifier
200096888 300221085 G-34-15-" CS-137 0.117 0.060 pCilg
AM-241 - 0.750 s 0.410 pCi/g
AM-241 MDA 0.318 pCi/g
CS-137 MDA 0.038 pCi/g
200096889 300221086 G-3409 . CS-137 0.084 "// 0.060 pCi/g
AM-241 0.649 0.420 pCi/g
AM-241 MDA 0.346 pCi/g
CS-137 MDA 0.044 pCi/g
200096890 300221087 G-49-01 CS-137 0.126 \/ 0.060 pCi/g
AM-241 0.416 0.400 pCi/g
AM-241 MDA 0342 pCi/g
CS-137 MDA 0.037 pCig
200096891 300221088 G-34-10 _ CSs-137 0.485 ‘/ 0.110 pCi/g
AM-241 1.10 ‘/ 0.43 pCi/g
AM-241 MDA 0.30 pCi/g
CS-137 MDA 0.045 pCi/g
200096892 300221089 G-34-07 Cs-137 0.174 v 0.070 pCi/g
AM-241 0.806 ‘/ 0.390 pCi/g

*%%% FINAL REPORT *%*%#



18-Aug-1999 10:56 Page 2 of . 6

Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200096892 300221089 63407 £ AM-241 MDA ' 0.292 pCilg
CS-137 MDA 0.046 pCi/g
200096893 300221090 G49-04 Cs-137 0.110 ¥ 0.050 pCilg
AM-241 IRV 0.39 pCilg
AM-241 MDA 0.24 pCilg
CS-137 MDA 0.037 pCilg
200096894 300221091 G48-02 - CS-137 0.137 V/, 0.050 pCilg
AM-241 0.000 0.723 pCi/g
AM-241 MDA 0.362 pCilg
/ CS-137 MDA 0.033 pCi/g
200096895 300221092 G-46-02 CS-137 0.140 f 0.060 pCig
AM-241 2.18 0.61 pCi/g
AM-241 MDA 0.05 pCi/g
/ CS-137 MDA - 0.034 Y pCi/g
200096896 300221093 G-50-01 Cs-137 0.072 0.050 pCilg
AM-241 134/ 0.40 pCig
AM-241 MDA 0.20 pCi/g
CS-137 MDA 0.035 pCilg
200096897 300221094 G-47-01 / Cs-137 0.515 7 0.140 pCilg
AM-241 0.169 0.330 pCilg
AM-241 MDA 0.294 pCi/g
CS-137 MDA 0.035 pCi/g
200096898 300221095 G-34-05 CS-137 0.110 ? 0.060 pCi/g
AM-241 0.850 - 0.420 pCi/g
AM-241 MDA 0.322 pCi/g
CS-137 MDA 0.043 pCilg
200096899 300221096 G-50-02 / C$-137 0132V 0.060 pCilg
AM-241 0397 7 0.400 pCilg
AM-241 MDA 0.340 pCilg
. CS-137 MDA 0.037 pCi/g
200096900 300221097 G801 A CS-137 0386/ 0.100 pCi/g

k%% FINAL REPORT *%*%%
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18-Aug-1999 10:56

Sample Id Task Id Customer Id Component &\%Y_alu_e Uncertainty Units ualifier
200096900 300221097 G-58-0 AM-241 0.526 0.370 pCi/g
AM-241 MDA 0.302 pCi/g
CS-137 MDA 0.016 pCi/g
200096901 300221098 G-46-01 / CS-137 0271 v/ 0.070 pCi/g
AM-241 0.773 / 0.410 pCi/g
AM-241 MDA 0.319 pCig
CS-137 MDA 0.031 pCi/g
200096902 300221099 G-52-03 ./ ' CS-137 0.082 0.050 pCi/g
AM-241 0.252 ’/ 0.310 pCi/g
AM-241 MDA 0.265 pCi/g
CS-137 MDA 0.039 pCi/g
DUPLICATE TASKS
Sample I1d Task Id Original Task Component Result Value Uncertainty Units Qualifier
200096902 300221099 CS-137 0.082 0.050 pCi/g
AM-241 0.252 0.310 pCi/g
AM-241 MDA 0.265 pCi/g
Cs-137 MDA 0.039 pCi/g
200106022 300230037 300221099 Cs-137 0.079 0.050 pCi/g
AM-241 0.299 0.280 pCi/g
AM-241 MDA 0.231 pCi/g
CS-137 MDA 0.034 pCilg

*%x%x%* FINAL REPORT #*%**
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BLIND QC

Customer Id  Task Id

200096910 300221106
200096911 300221107
OPEN QC

Customer Id  Task Id
00.33404 300230036

METHOD BLANK

Customer Id  Task Id
00.22776 300230035

sekskkpkkknkkk CST QUALITY ASSURANCE REPORT e ok ol ofe ok ke ok ok ok

Component
AM-241
CS-137

AM-241
Cs-137

Component
AM-241
Cs-137

Component
AM-241

Result
Value
2.60
13.4

2.30
36.8

Result
Value
3.99
4.71

Result
Value
0.036

Uncertainty
1.69
2.3

0.79
6.3

Uncertainty
0.91
0.79

Uncertainty
0.030

*%%x% FINAL REPORT *#***

Units
pCi/g
pCi/g

pCi/g
pCi/g

Units
pCi/g
pCi/g

Units
pCig

QC
Value
2.96
18.24

3.33
50.06

QC
Value
5.000
4.9800

QC

Value

QC
Uncertainty
0.13
0.58

.15
1.65

QC
Uncertainty
0.2200
0.1600

QC
Uncertainty

QC
_units
pCi/g
pCi/g

pCi/g
pCi/g

QC
units
pCi/g
pCi/g

QC
units
pCi/g

QC
Evaluation
IN CONTROL
WARNING 2-3SIG

IN CONTROL
WARNING 2-3SIG

QC
Evaluation
IN CONTROL
IN CONTROL

QC
Evaluation
IN CONTROL
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Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.22776 300230035 Cs-137 0.007 0.020 pCi/g 0 0 pCi/g IN CONTROL

*kk% FINAL REPORT *#*#*#*
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S SIS -

Analyst Review Team Leader QA Officer

§//5/99
e sl gk e

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

***% FINAL REPORT ***%



Los Alamos To/MS: Files

NATIONAL LABORATORY From/MS: Edward Gonzales/ MS K484
Memorandum Phone/FAX: 7-7094/5-5982

Chemical Science and Technology Symbol: CST-9/99

Responsible Chemistry for America Date: February 4, 2000

CST-9/Analytical Chemistry and Science
Los Alamos, New Mexico 87545

“This is a Case Narrative for the following:

Submission ID: 100039019
Analysis: Sr in soils

I. Introduction
In July 1999, a set of samples was delivered to the CST-9 radiochemistry section for the requested analysis.

I1. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service Agreement. Each set of data
will include sample identification information, the analytical results, and other information as required by the
customer.

The analysis requested is: Strontium In Environmental Matrices — Liquid Scintillation Counting. The specific
procedure can be found either on line @ http://cst.lanl.gov/docs, or in hardcopy form within the document entitled
LA-10300-M, Vol. 11, Method ANC367, R.1.

III. Quality Control
The appropriate quality control samples were analyzed with the samples.

IV. Comments
This case narrative was generated to document the circumstances that were involved with the development if this

data package. All control perimeters were acceptable.

I verify, to the best of my knowledge that the listed results are both complete and technically correct, with the
exception of the item(s) detailed above.

Edward R. Gonzales



04-F::b-913:38 LOS ALAMOS NATIﬂL LABORATORY Page 1 of 4
CST Analytical Chemistry
Analytical Results Repoé{dy

: X
A
Method: SR-90 LS ENV Method Area: EH-ALPHA t\u ﬂy\J Submission Id : 100039019
Requester Name: PHIL FRESQUEZ Customer Cost Code: M34A0002106CA30000 Due Date: 14-SEP-99
Requester Group: ESH-20 Logged Date: 14-JUL-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102506 300223796 SITE3 Sr-90 ‘ 0.99 0.34 pCirg
Sr-90 MDA 0.66 pCilg
200102513 300223803 SITES Sr-90 -0.04 / 0.34 pCi/g
Sr-90 MDA 0.79 pCi/g
200102514 300223810 SITE7A Sr-90 -0.09 ‘/ 0.34 pCi/g
Sr-90 MDA 0.77 pCi/g
200102515 300223816 SITE7B Sr-90 0.44 "/ 0.36 pCi/g
Sr-90 MDA 0.76 pCi/g
200102516 300223824 SITE7C Sr-90 ) 0.84 \/ 0.35 pCi/g
Sr-90 MDA 0.71 pCi/g
200102517 300223831 SITE4 Sr-90 1.58 0.41 pCi/g
Sr-90 MDA 0.76 pCilg
200102518 300223838 SITE6B $r-90 0.43 0.34 pCi/g
Sr-90 MDA 0.73 pCi/g
200102519 300223845 SITE1 Sr-90 -0.42 0.33 pCi/g
S1-90 MDA 0.71 pCi/g
200102520 300223851 SITE2 Sr-90 0.21 3 0.34 pCi/g
S1-90 MDA 0.75 pCilg

*%%% FINAL REPORT **%**
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"
il

EH-ALpi;A “WQ(\L’ }‘J

Method: SR-90 LS ENV Method Area: Submisgsion Id : 1000390159
Sample 1d Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102521 300223859 SITE3B Sr-90 -0.10 0.36 pCilg

Sr-90 MDA 0.83 pCi/g
200102522 300223866 SITER S1r-90 0.51 ’/ 0.36 pCi/g
Sr-90 MDA 0.76 pCi/g
200102523 300223873 SITE9 Sr-90 0.52 0.32 pCi/g
S$r-90 MDA 0.67 pCilg

DUPLICATE TASKS
Sample Id Task Id Original Task Component Result Value Uncertainty Units
200102523 300223873 Sr-90 0.52 0.32 pCilg
' Sr-90 MDA 0.67 pCilg
200120522 300254829 300223873 Sr-90 1.15 0.35 pCi/g
Sr-90 MDA 0.65 pCi/g

k%% FINAL REPORT *%**%*
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Method: SR-90 LS ENV Method Area: EH-ALPHA Submission Id : 100039019

sxwxrsreris CST QUALITY ASSURANCE REPORT *+x#stionx

BLIND QC

Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
200102528 300223880 Sr-90 24.43 1.85 pCilg 29.9 0.90 pCig WARNING 2-3S1G
OPEN QC

Result QC QC QC QcC
Customer Id  Task Id Component Value Uncertainty nits YValue Uncertainty _units Evaluation
00.36592 300254831 Sr-90 559 92 pCi/L 499.5 15.98 pCi/L IN CONTROL
METHOD BLANK

Result QC QC QcC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.22778 300254830 Sr-90 -1.76 0.61 pCi/g 0.0 - 0.0 pCilg WARNING 2-3S1G

*x%% FINAL REPORT **%%*
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Method: SR-90 LS ENV Method Area: EH-ALPHA Submission Id : 100039019

t o, - 7

A‘fmlyst . Review Team Leader QA Officer
oz[o‘lé@o ZZ:ZL_& D/[7/2070
ate Date Dhate Date
The control status of the preceeding data was eval d using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:

1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*%%% FINAL REPORT #**¥*%*
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Los Alamos
NATIONAL LABORATORY
Memorandum

Chemical Science and Technology
Responsible Chemistry for America

To/MS: Michael Ebinger IMS M887
From/MS: Anthony SanchezZMSK484
Phone/FAX: 7-5998/5-5982

Symbol: CST-9/99
Date: September 7,1999

CST-9/Inorganic Trace Analysis
Los Alamos, New Mexico 87545

This is a Case Narrative for the following;:

Submission ID: 100039126
Analysis: Tritium Analysis in Water

1. Introduction )
On July 20,1999 a set of water samples was delivered to the CST-9 radiochemistry section for
the requested analysis.

I1. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is Tritium in Environmental Matrices — Distillation and Liquid
Scintillation Counting. The specific procedure can be found either on line @
http://cst.lanl.gov/docs, or in hardcopy form within the document entitled LA-10300-M, Vol.
M1, Method ANC355, R.1.

IIL. Quality Control
The appropriate quality control samples were analyzed with the submitted samples.

1V. Comments

This case narrative was generated to document the circumstances that were involved with the
development of this data package. This submission was batched for QA and QC with two

other submissions. I verify, to the best of my knowledge, that the listed results are both complcte
and technically correct.

(ton Jonck  strhos

Anthony Sanchez 0




07-Sep-1999  11:43 LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Method: H-3 LS ENV Method Area: EH-ALPHA Submission Id : PUSREEE IS U
Requester Name: MIKE EBINGER Customer Cost Code: M34A0002106CA30000 Due Date: 21-SEP-99
Requester Group: ESH-20 Logged Date: 20-JUL-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: FERNANDEZ
Requester Fax #: 667-0731 ! Analytical Service Agreement #:
CUSTOMER SAMPLES : v@}u 2
K%
Sample 1d Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102986 300224637 3-Us H-3 1650 ¥ 710 pCi/L
H-3 MDA 420 pCi/L
200102988 300224638 3-08 H-3 2150 750 pCi/L
H-3 MDA 440 , pCi/L
200102989 300224639 5-Us H-3 1820000 51000 pCi/L
H-3 MDA Ho? Glqilad pCIL
200102990 300224640 7A-US H-3 8000 \/ 1100 pCi/L
H-3 MDA 400 pCi/L
200102991 300224641 7B-US H-3 4800 900 pCi/L
H-3 MDA 430 / pCi/L
200102992 300224642 7C-08 H-3 3780 840 pCi/L
H-3 MDA 420 pCilL
200102993 300224643 7C-US H-3 3770 '/ 840 pCi/L
H-3 MDA 440 pCi/L
200102994 300224644 4-08 H-3 5140 \/ 920 pCi/L
H-3 MDA 420 pCi/L
200102995 300224645 4-US H-3 7700 1000 pCiV/L
H-3 MDA 400 pCi/L

**xx* FINAL REPORT ****



07-Sep-1999 11:43

cha

Method: H-3 LS ENV Metliod Area:  EH-ALPHA Submissicn Td
Sample 1d Task Id Customer Id Component Result Value Uncertainty Units
200102996 300224646 6B-US H3 400 \/ 630 pCilL_

' H-3 MDA 410 pCi/L

200102997 300224647 6B-0S H-3 610 / 640 pCi/lL
H-3 MDA 410 / a q@ pcyL

200102998 300224648 1-US H-3 637000 " ql1 19000 pCi/L
H-3 MDA 4o pCilL

200102999 300224649 1-08 H-3 165700 5900 pCi/lL
H-3 MDA 400 pCilL

(o °
A
/O »)

*x** FINAL REPORT ****
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Method: H-3 LS ENV Method Area: EH-ALPHA Submission Id
seasrarssrss CST QUALITY ASSURANCE REPORT **#xxx sk
BLIND QC
Result QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units
200103007 300224658 H-3 8600 1100 pCVL 10900 400 pCV/L

*%%% FINAL REPORT ****

QC
Evaluation
WARNING 2-3SIG

08

)

i

Q



07-Sep-1999 11:43

Page 4 ot
Method: H-3 LS ENV Method Area: EH-ALPHA Submission Id : 100039126
‘ Analyst geview Team Leader QA Officer
ql1(27 alejas
Date . ' Date

7 /ro Z?? '
ate

Date

0009

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry
1992, LA-12790-MS, Vol L, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

#x+ FINAL REPORT ****

Searn



07-Sep-1999  11:43 LOS ALAMOS NATIONAL LABORATORY Page 1 of 4
CST Analytical Chemistry
Analytical Results Report

Method: H-3 LS ENV Method Area: EH-ALPHA Submission Id : 100039126
Reguester Name: MIKE EBINGER Customer Cost Code: M34A0002106CA30000 Due Date: 21-SEP-99
Requester Group: ESH-20 Logged Date: 20-JUL-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: FERNANDEZ
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102986 300224637 3-Us H-3 1650 710 pCi/L
H-3 MDA 420 pCi/L
200102988 300224638 3-08 H-3 2150 750 pCi/L
H-3 MDA 440 pCi/L
200102989 300224639 5-Us H-3 1820000 51000 pCi/L
H-3 MDA /40" @q“\q? pCilL
200102990 300224640 7A-US H-3 8000 1100 pCi/L
H-3 MDA 400 pCV/L
200102991 300224641 7B-US H-3 4800 900 pCi/L
H-3 MDA 430 pCy/L
200102992 300224642 7C-08 H-3 3780 840 pCi/L
H-3 MDA 420 pCilL
200102993 300224643 7C-US H-3 3770 840 pCi/L
H-3 MDA 440 pCi/L
200102994 300224644 4-08 H-3 5140 920 pCi/L
H-3 MDA 420 pCi/L
200102995 300224645 4-US H-3 7700 1000 pCi/L
H-3 MDA 400 pCi/L

*x%% FINAL REPORT *¥**



07-Sep-1999 11:43 Page 2 of 4

Method: H-3 LS ENV Method Area: EH-ALPHA Submisgsion Id : 100039126
Sample Id Task 1d Customer Id Component Result Value Uncertainty Units Qualifier
200102996 300224646 6B-US H-3 400 630 pCi/L

H-3 MDA 410 pCi/lL
200102997 300224647 6B-08 H-3 610 640 pCi/L
H-3 MDA 410 qqé@ pCi/L
200102998 300224648 1-US H-3 637000 ql'l\ 19000 pCi/L
H-3 MDA 400 pCilL
200102999 300224649 1-08 H-3 165700 5900 pCi/L
H-3 MDA 400 pCi/L

*%x* FINAL REPORT ****
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Method:

BLIND QC

Customer Id
200103007

Page 3 of 4

H-3 LS ENV Method Area: EH-ALPHA Submisgion Id : 100039126

sxwwrakains CST QUALITY ASSURANCE REPORT **s#sksss

Result QC

QC QC QC
Task 1d Component Value Uncertainty Units Value Uncertainty _units Evaluation
300224658 H-3 8600 1100 pCi/L 10900 400 pCi/L WARNING 2-3S1G

*x%% FINAL REPORT ***x
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Page 4 of 4

Method: H-3 LS ENV Method Area: EH-ALPHA Submission Id : 100039126
] Analyst Review Team Leader QA Officer

. (op]

al1la7 altaq a % Jro J39 =

Date ! Date ate Date L

(g

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*%%% FINAL REPORT ****
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11:43

Method: H-3 LS ENV

LOS ALAMOS NATIONAL LABORATORY

CST Analytical Chemistry
Analytical Results Report

Method Area: EH-ALPHA

Page 1 of 2

Submission Id : 100039127

Requester Name: MICHAEL EBINGER Customer Cost Code: 6CA300M34A02100000 Due Date: 21-SEP-99
Regquester Group: ESH-20 Logged Date: 20-JUL-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: APODACA
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES QL\J \g\CNC,J
&
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102987 300224650 2-08 H-3 678000 20000 pCi/L
H-3 MDA 400 / pCi/L =)
200103000 300224651 2-US H-3 2535000 - 70000 pCi/L r':j
H-3 MDA 400 pCi/L >
200103001 300224652 3B-08 H-3 -40 / 600 pCi/L o)
H-3 MDA 420 pCi/L :
200103002 300224653 3B-US H-3 -180 / 590 pCi/L
H-3 MDA 420 . pCi/L
200103003 300224654 8-08 H-3 50 v/ 600 pCi/L.
H-3 MDA 420 - pCi/L
200103004 300224655 8-Us H-3 -10 ~ 600 pCi/L
H-3 MDA 430 pCi/L
200103005 300224656 9-0S H-3 -110 '\/ 590 pCi/L
H-3 MDA 420 pCilL
200103006 300224657 9-US H-3 400 ‘/ 630 pCi/L
H-3 MDA 430 pCi/L

**x%x% FINAL REPORT ***x
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Method Area:

Method: H-3 LS ENV
Analyst Review

g/z[zz a/8/aq

Date Date

EH-ALPHA

Team Leader

Date

Submission Id

i

QA Officer

/12
Date

Page 2 of 2

100039127

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:

1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

**x%% FINAL REPORT ***%*
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07-Sep-1999  11:43

LOS ALAMOS NATIONAL LABORATORY
*  CST Analytical Chemistry
Analytical Results Report

Method: H-3 LS ENV Method Area: EH-ALPHA Submission 14 : 100239127
Requester Name: MICHAEL EBINGER Customer Cost Code: 6CA300M34A02100000 Due Date: 21-SEP-99
Requester Group: ESH-20 Logged Date: 20-JUL-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: APODACA
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200102987 300224650 208 H-3 678000 20000 pCi/L
H-3 MDA 400 pCiV/L o
200103000 300224651 2-Us H-3 2535000 70000 pCi/L r:)
H-3 MDA 400 pCi/L £
200103001 300224652 3B-08 H-3 -40 600 pCilL L
H-3 MDA 420 pCi/L .
200103002 300224653 3B-US H-3 -180 590 pCi/L
H-3 MDA 420 pCi/L
200103003 300224654 8-08 H-3 50 600 pCi/L
H-3 MDA 420 " pCilL
200103004 300224655 8-Us H-3 -10 600 pCi/L
H-3 MDA 430 pCi/L
200103005 300224656 9-08 H-3 -110 590 pCi/L
H-3 MDA 420 pCi/L
200103006 300224657 9-Us H-3 400 630 [}Ci/L
H-3 MDA 430 pCi/L

**x% FINAL REPORT *#**
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07-Sep-1999 11:43

Method: H-3 LS ENV Method Area: EH-ALPHA Submission Id : 100039127

ﬁg‘ <Z - Y
Analyst Review Team Leader QA Officer

Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*xxx FINAL REPORT ##*#
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Los Alamos
NATIONAL LABORATORY
Fjemerandum

Chemical Science and Technology

Responsible Chemistry for America

T0/MS: Michael Ebinger ESH-20/M887

From/MS: Claudine Armenta/K484
Phone/FAX: S-T338/5-5982

Symbol: CST-9/00
Date: Jamumary 13. 2000

CST-9/Inorganic Trace Analysis
Los Alamos. New Mexico 87545

1 his 1s a Case Narrauve ior in€ iviiowlig.

Submission ID 2 100039363
Analysis : Pu analysis on Biological Samples

1. Iatroduction
On August 20, 1999, twenty-two biological samples were delivered to the CST-9 radiochemistry section
for the requested analysis.

il. Anaiytical Resuits/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service Agreement. Each
set of data will include sample identification information, the analytical results, and other information as
required by the customer.

The analysis requested is: Actinides In Environmental Matrices, (Biological A& Filters) - Alpha
Spectroscopy. The specific procedure can be found either on line @ http://cst.lanl.gov/docs, or in
hardcopy form within the document entitled .A-10300-M, Vol. 111, Method ANC372 R.0.

II1. Quality Control
The appropriate quality control samples were analyzed with the samples.

IV. Comments

Twenty-two samples were analyzed for Plutonium-238 and Plutonium-239. These samples are spiked
with Plutonium-242.

All Quality Control parameters are within appropriate limits and as such meet CST-9’s quality assurance
program objectives. Sample number 200104353 is flagged with problem code (TRO), this indicates that
the tracer recovery was out of range. The range is 30%-110% therefore this flag is in error, because the
percent recovery is 105.38% it should be disregarded.

1 verify, to the best of my knowledge that the listed results are both complete and technically correct, with
the exception of the item(s) detailed above.

Claudine E. Armenta V/ 3/6’0

nll)



1301a1{2000 14:05 L.OS ALAMOS NATIONAL LABORATORY Page 1 of 12
CST Analytical Chemistry

Analytical Results Report

Method: PU RAS ENV ~ Method Area:  EH-ALPHA 0/ \@ , Submission Id : 100039363
Requester Name: MICHAEL EBINGER Customer Cost Code: 000000M34A02106CA3 Due Date: 05-0CT-99
Requester Group: ESH-20 Logged Date: 03-AUG-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 665-3147 Logged by: FERNANDEZ
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200104343 300227098 3-Us Pu-238 0.0024 7’ 0.0018 pCilg '
Pu-238 DL 0.0085 pCilg
Pu-239 0.0051 - 0.0023 pCilg
Pu-239 DL 0.0087 pCi/g
Pu-242T Recovery 90.26 %
Analysis Date 17-DEC-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Problem Code OK NONE
Count Time 3000.00 min
Efficiency 31.56 / %
200104346 300227103 3-08 Pu-238 0.0012 / v 0.0025 pCi/g
Pu-238 DL 0.0098 . pCi/g
Pu-239 0.0137 / A 0.0028 pCi/g
Pu-239 DL 0.0064 pCi/g
Pu-242T Recovery 75.56 %
Analysis Date 17-DEC-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Problem Code OK NONE

#kkdx FINAL REPORT ***%



0l z

PU RAS ENV

13-Jan-2000 14:05
Method:

Sample Id Task 1d

200104346 300227103

200104347 300227108

200104348 300227113

200104349 300227118

Customer Id
3-08

5-Us

7A-US

7B-US

Method Area:

Component
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time

k4% FINAL REPORT %#%#

QX" N
« wu

EH-ALPHA

Result Value
3000.00
29.10

0.0310 7 J
0.0057
0.0086 v
0.0026
86.70
17-DEC-1999
32 ALPHA
oK

3000.00
29.95

0.0002 < /
0.0038 /
0.0060 /
0.0056
79.53
17-DEC-1999
32 ALPHA
oK

3000.00
31.40

0.0013 / ‘/
0.0016
0.0026 / v
0.0041
91.80
17-DEC-1999
32 ALPHA
OK

3000.00

Submission Id :

Uncertainty

0.0034

0.0018

0.0011

0.0019

0.0009

0.0012

Page 2 of 12

100039363

Units Qualifier
min

%

pCi/g

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min



03

13-Jan-2000 14:05

Method: PU RAS ENV

Sample Id Task Id Customer Id Component
200104349 300227118 7B-US Efficiency
200104350 300227123 7C-08 Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
200104351 300227124 7C-US Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
200104352 300227133 4-08 : Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

#%de* FINAL REPORT *%%%*

N ol

U

: ; o 0NG Y
Method Area: EH-ALPHA ‘5(\ J&J

Result Vaiue
32.59

0.0003 7/
0.0079
0.0126 -
0.0081

76.59
17-DEC-1999
32 ALPHA
OK

3000.00
29.29

0.0201
0.0029
00599 ~ ¥
0.0038

71.78
17-DEC-1999
32 ALPHA
OK

3000.00

30.51

0.0004 7/ “/
0.0072
0.0229 7 /
0.0087

67.24
17-DEC-1999
32 ALPHA
0K

3000.00
30.73

Submission Id

Uncertainty

0.0017

0.0028

0.0027

0.0048

0.0018

0.0035

DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCilg

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

Page 3 of 12
100039363
Qualifier
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13-Jan-2000 14:05 Page 4 of 12
% k/ &

Method: PU RAS ENV Method Area:. EH-ALPHA Submission Id : 100039363
Sample Id Task Id Customer Id Component Bgmlygg Uncertainty Units Qualifier
200104353 300227138 4-US Pu-238 0.00257 " 0.0011 pCi/g

Pu-238 DL 0.0019 / pCi/g
Pu-239 00114 € 0.0019 pCi/g
Pu-239 DL 0.0034 pCi/g
Pu-242T Recovery 105.38 %
Analysis Date 17-DEC-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Problem Code TRO NONE
Count Time 3000.00 min
Efficiency 28.97 / %
200104354 300227143 6B-US Pu-238 0.0091 / 0.001% pCi/g
Pu-238 DL 0.0037 / ‘/ pCi/g
Pu-239 0.1279 0.0072 pCi/g
Pu-239 DL 0.0050 pCi/g
Pu-242T Recovery 88.16 %
Analysis Date 17-DEC-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Problem Code OK NONE
Count Time 3000.00 min
Efficiency 30.02 / %
200104355 300227148 6B-0S Pu-238 0.0127 J 0.0024 pCi/g
Pu-238 DL 0.0038 / pCilg
Pu-239 0.1925 0.0102 pCilg
Pu-239 DL 0.0061 pCi/g
Pu-242T Recovery 77.12 %
Analysis Date 17-DEC-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Problem Code OK NONE
Count Time 3000.00 min
Efficiency 28.30 %
200104356 300227153 1-US Pu-238 0.0026 / \/ 0.0020 pCi/g

*#%%% FINAL REPORT #**%%
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13-Jan-2000 14:05

Method:

Sample 1d

200104356

200104357

200104358

200104359

PU RAS ENV

Task Id

300227153

300227158

300227163

300227168

Customer Id

1-US

1-08

2-08

2-Us

Method Area:

Component
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL

dedds FINAL REPORT **¥*

L{/ V/

EH-ALPHA

Result Value
0.0084
0.0052 W/
0.0052

58.21
17-DEC-1999
32 ALPHA
OK

3000.00

32.58

00001 €/
0.0090
0.0006 £/
0.0075

50.58
17-DEC-1999
32 ALPHA
OK

3000.00
31.32

0.0007 7
0.0034
00019 / /
0.0085

67.69
17-DEC-1999
32 ALPHA
OK

3000.00

31.17

-0.0023 / /
0.0089

Submission Id

Uncertainty

0.0019

0.0022

. 0.0019

0.0009

0.0020

0.0019

Units
pCi/g
pCi/g
pCilg
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCi/g
pCi/g
pCi/g
%
DD-MON-YYYY
NONE
NONE
min

%
pCi/g
pCi/g

Page 5 of 12
100039363
ualifier
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Method:

Sample Id
200104359

200104360

200104361

200104362

PU RAS ENV

Task Id
300227168

300227173

300227178

300227179

Customer Id

2-US

3B-08

3B-US

8-08

Method Area:

Component
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239

#%4k% FINAL REPORT *%**

EH-ALPHA

Result Value
0.0054 v v
0.0092

85.34
05-JAN-2000
32 ALPHA
0K

3000.00
31.53
00016/ 7
0.0061
0.0013 =4
0.0062

94.37
05-JAN-2000
32 ALPHA
oK

3000.00
29.09

-0.0026 4 v
0.0078
0.0060 / v/
0.0034

63.50
05-JAN-2000
32 ALPHA
(0):¢

3000.00
29.80
0.0005 2 "
0.0036

0.0033 ‘/ '/

Submisgsion Id

Uncertainty
0.0024

0.0016

0.0016

0.0015

0.0019

0.0009

0.0013

DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCi/g

pCilg

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCilg

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

pCi/g

Page 6 of 12
100038363
Qualifier
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PU RAS ENV

13-Jap-2000 14:05
Method:

Sample Id Task Id

200104362 300227179

200104363 300227188

200104364 300227193

200104365 300227198

Customer Id
8-08

8-US

9-0S

9-Us

Method Area:

Component
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
Pu-238
Pu-238 DL
Pu-239
Pu-239 DL

*%%% FINAL REPORT ****

S\
EH-ALPHA ’ “K‘L

Result Value
0.0043

89.74
05-JAN-2000
32 ALPHA
OK

3000.00

0.0057
00013/
0.0064
101.98
05-JAN-2000
32 ALPHA
oK

3000.00
29.33

0.0002
0.0028
0.0086
0.0036
81.20
05-JAN-2000
32 ALPHA
oK

3000.00

30.57 / /

-0.0012 )
0.0068
0.0120 / /
0.0082

Submission Id

Uncertainty

0.0012

0.0015

0.0008

0.0019

0.0015

0.0028

Units
pCilg

%
DD-MON-YYYY
NONE
NONE
min

%
pCilg
pCi/g
pCi/g
pCi/g

%
DD-MON-YYYY
NONE
NONE
min -
%

pCi/g
pCi/g
pCi/g
pCi/g

%
DD-MON-YYYY
NONE
NONE
min

%

pCi/g
pCi’g
pCi/g
pCi/g

:

Page 7 of 12
100039363
Qualifier



of

13-Jan-2000 14:05 Page 8 of 12
Method:  PU RAS ENV Method Area: EH-ALPHA Submission Id : 100039363

Sample 1d Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200104365 300227198 9-US Pu-242T Recovery 70.44 %

Analysis Date 05-JAN-2000 DD-MON-YYYY

Instrument 32 ALPHA NONE

Problem Code OK NONE

Count Time 3000.00 min

Efficiency 30.87 %
DUPLICATE TASKS
Sample Id Task Id Original Task Component Result Value Uncertainty Units Qualifier
200104361 300227178 Pu-238 -0.0026 0.0015 pCi/g

Pu-238 DL 0.0078 pCi/g

Pu-239 0.0060 0.0019 pCi/g

Pu-239 DL 0.0034 pCilg

Pu-242T Recovery 63.50 %

Analysis Date 05-JAN-2000 DD-MON-YYYY

Instrument 32 ALPHA NONE

Problem Code OK NONE

Count Time 3000.00 min

Efficiency 29.80 %
200118479 300251573 300227178 Pu-238 -0.0008 0.0008 pCi/g

Pu-238 DL 0.0034 pCil/g

Pu-239 0.0031 0.0015 pCi/g

Pu-239 DL 0.0052 pCilg

Pu-242T Recovery 86.05 %

Analysis Date 05-JAN-2000 DD-MON-YYYY

Instrument 32 ALPHA NONE

Problem Code OK NONE

Count Time 3000.00 min

#xkt RTNAL REPORT ****
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Page 9 of 12

Method: PU ‘RAS ENV Method Area: EH-ALPHA Submission Id : 100039363
Sample Id Task Id Original Task Component Result Value Uncertainty Units ualifier
200118479 300251573 300227178 Efficiency 31.35 %

*%%% FINAL REPORT *#*%%*
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13-Jan-2000 14:05 Page 10 of
Method: = PU RAS ENV Method Area:  EH-ALPHA : Submission Id : 100039363

stxakakaraks CST QUALITY ASSURANCE REPORT *# sk

BLIND QC
Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
200106489 300230721 Pu-238 4.6745 0.1460 pCilg 4.8 0.17 pCi/g IN CONTROL
Pu-239 3.3538 0.1070 pCilg 3.4 0.11 pCilg IN CONTROL
OPEN QC
Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.39798 300251572 Pu-238 4241 137 pCi/L 4180 418 pCi/L IN CONTROL
00.39798 300251575 Pu-238 4298 144 pCi/L 4180 418 pCi/L IN CONTROL
METHOD BLANK
Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.22784 300251571 Pu-238 -0.0001 0.0025 pCi/g 0 0 pCi/g IN CONTROL
Pu-239 0.0006 0.0020 pCi/g 0 0 pCi/g IN CONTROL

**%* FINAL REPORT *%¥*
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Method:

Customer Id
00.22784

PU RAS ENV
Task Id Component
300251574 Pu-238

Pu-239

Method Area:  EH-ALPHA

Result

YValue Uncertainty Units
-0.0011 0.0020 pCi/g
0.0009 0.0023 pCilg

*%%% FINAL REPORT **%%*

QC
Value
0
0

Submission Id

QC
Uncertainty
0
0

QC
units
pCi/g
pCilg

Page 11 of 12

: 100039363

QC
Evaluation
IN CONTROL
IN CONTROL
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Method: PU RAS ENV Method Area: EH-ALPHA Submission Id

Analyst Review Team Leader

| .
/(%00 /[/%{CQ !h!!'!flz /14 éz’(‘)
Date Date Date s ate

7/t v G ﬁ%&u
QA (fficer

Page 12 of

s 100039363

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Envir
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*%k+ FINAL REPORT **%*
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Los Alamos To/MS: Files

NATIONAL LABORATORY From/MS: Edward Gonzales/ MS K484
Memorandum Phone/FAX: 7-7094/5-5982 :
Chemical Science and Technology Symbol: CST-9/99

Responsible Chemistry for America Date: March 4, 2000

CST-9/Analytical Chemistry and Science
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID: 100039363
Analysis: Sr in Biologicals

I. Introduction
In August 1999, a set of samples was delivered to the CST-9 radiochemistry section for the requested analysis.

II. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service Agreement. Each set of data
will include sample identification information, the analytical results, and other information as required by the

_ customer.

The analysis requested is: Strontium In Environmental Matrices — Liquid Scintillation Counting. The specific
procedure can be found either on line @ http:/cst.lanl.gov/docs, or in hardcopy form within the document entitled
LA-10300-M, Vol. III, Method ANC367, R.1.

III. Quality Control :
The appropriate quality control samples were analyzed with the samples.

IV. Comments

This case narrative was generated to document the circumstances that were involved with the development if this
data package. All control perimeters were in control with the exception of the following out of range recoveries
(200104349 112% and 200104359 46%). The recoveries are indicative of the complexity of the matrix analyzed
and present a small bias to the data.

I verify, to the best of my knowledge, that the listed results are both complete and technically correct, with the
exception of the item(s) detailed above.

Edward R. Gonzales GYV\U/)‘Q‘V)



25-Feb-2000 14:27 LOS ALAMOS NATIONAL LABORATORY Page 1 of 5
CST Analytical Chemistry v
Analytical Results Report

‘Method: SR-90 LS ENV

Requester Name: MICHAEL EBINGER Customer Cost Code: 000000M34A02106CA3 Due Date: 05-0OCT-99
Requester Group: ESH-20 Logged Date: 03-AUG-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 665-3147 Logged by: FERNANDEZ
Requester Fax #: 667-0731 Analytical Service Agreement #:
Ji4
CUSTOMER SAMPLES @V/ &ig/
Sample Id Task Id Customer Id Component Result V;!ue Uncertainty Units . alifier
200104343 300227095 3-Us Sr-90 4.07 0.39 pCi/g
Sr-90 MDA 0.39 pCi/g
Analysis Date 30-JAN-\290 DD-MON-YYYY
200104346 300227100 3-08 'Sr-90 6.3¥ 0.49 pCilg
Sr-90 MDA ’ 0.35 pCi/g
Analysis Date . 30~1Ay%y0 ) DD-MON-YYYY
200104347 300227105 5-US Sr-90 4.37 0.41 pCi/g
Sr-90 MDA 0.41 pCi/g
Analysis Date 30-JAN-2S DD-MON-YYYY
200104348 300227110 7A-US Sr-90 1.83 0.40 pCi/g
Sr-90 MDA 0.70 pCi/g
Analysis Date 30-JAN-2060 DD-MON-YYYY
200104349 300227115 7B-US Sr-90 1.03 0.18 pCi/g
Sr-90 MDA 0.28 pCi/g
Analysis Date 30—]Ay-‘¥)0 DD-MON-YYYY
200104350 300227120 7C-08 Sr-90 6.73 0.50 pCi/g .
: Sr-90 MDA 0.32 pCi/g
Analysis Date 30-JAN-2000 DD-MON-YYYY

*%%* FINAL REPORT ***%*



25-Feb-2000 14:27

Method: SR-90 LS ENV

Sample Id
200104351

200104352

200104353

200104354

200104355

200104356

200104357

200104358

200104359

200104360

200104361

Task Id
300227126

300227130

300227135

300227140

300227145

300227150

300227155

300227160

300227165

300227170

300227175

Customer Id
7C-US

4-08

4-US

6B-US

6B-0S

1-Us

1-08

2-08

2-US

3B-0S

3B-US

. Metho

Component
Sr-90

Sr-90 MDA
Analysis Date
Sr-90

Sr-90 MDA
Analysis Date
Sr-90

Sr-90 MDA
Analysis Date
Sr-90

Sr-90 MDA
Analysis Date
Sr-90

Sr-90 MDA
Analysis Date
Sr-90

Sr-90 MDA
Analysis Date
Sr-90

Sr-90 MDA
Analysis Date
Sr-90

Sr-90 MDA
Analysis Date
Sr-90

Sr-90 MDA
Analysis Date
Sr-90

Sr-90 MDA
Analysis Date
Sr-90

LR XX

ResulgVa]ue
6.39

0.40
30-JAN-2000
214 /Y
0.41
30JAN-2
753/ ))oo
0.47
30-JAN-2
5.94 7,'900
0.38
30-JAN-2
7.49AI?A}00
0.35
30-JAN-2000
4.97y
0.39
30-JAN-2000
6.48

0.33
3(»171-2
8.81

0.40
30-JAN£2000
5.09Ay/
0.67
30-JAN-2000
6.88 7
0.33

30-JAN-2
ek

FINAL REPORT ***%

Uncertainty
0.52

1.35

0.61

0.48

0.55

0.44

0.49

0.64

0.57

0.66

 Submission Id

Units
pCilg
pCi/g
DD-MON-YYYY
pCilg
pCi/g
DD-MON-YYYY
pCi/g
pCi/g
DD-MON-YYYY
pCilg
pCi/g
DD-MON-YYYY
pCi/g
pCilg
DD-MON-YYYY
pCi/g
pCi/g
DD-MON-YYYY
pCi/g
pCi/g
DD-MON-YYYY
pCi/g
pCi/g
DD-MON-YYYY
pCi/g
pCi/g
DD-MON-YYYY
pCi/g
pCi/g
DD-MON-YYYY
pCi/g

(@]
=

ooessdes

Qualifier



25-Feb-2000 14:27 Page 3 of 5

Method: §R-90 LS ENV Method Area: _ submission Id : 100039363

e g

Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200104361 - 300227175 3B-US Sr-90 MDA 0.46 pCi/g

Analysis Date 30-JAN-2 DD-MON-YYYY
200104362 300227181 8-0S Sr-90 547 { 0.44 pCirg

Sr-90 MDA 0.34 pCi/g

Analysis Date 30-JAN/2000 DD-MON-YYYY
200104363 300227185 8-US Sr-90 2.51 0.37 pCi/g

Sr-90 MDA 0.53 pCi/g

Analysis Date 30-?»1- }00 DD-MON-YYYY
200104364 300227190 9-08 Sr-90 9.1 0.70 pCi/g

Sr-90 MDA 0.48 pCi/g

Analysis Date 30~JAII\J -2900 DD-MON-YYYY
200104365 300227195 9-US Sr-90 3.47 0.37 pCi/g

Sr-90 MDA 0.42 pCilg

Analysis Date 30-JAN-2000 DD-MON-YYYY
DUPLICATE TASKS
Sample Id Task 1d Original Task Component Result Value Uncertainty Units Qualifier
200104363 300227185 Sr-90 2.51 0.37 pCi/g :

Sr-90 MDA 0.53 : pCi/g

Analysis Date 30-JAN-2000 DD-MON-YYYY
200123211 300258934 300227185 Sr-90 1.87 0.30 pCi/g

: Sr-90 MDA 0.45 pCi/g
Analysis Date 30-JAN-2000 DD-MON-YYYY

*#%%% FINAL REPORT ****
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Method: SR-90 LS ENV

BLIND QC

Customer Id  Task Id
300230719

200106491

OPEN QC

Customer Id  Task Id
00.36592 300258936

METHOD BLANK

Customer Id  Task Id
00.22784 300258935

‘Submission Id

she ke 3 ok ool ok oheoke sk ok sk CST QUALITY ASSURANCE REPORT sk dfesfe ok sfe e ok ske ke ok

Component
Sr-90

Component
Sr-90

Component
Sr-90

Result
Value
1.25

Result
Value
476.79

Result
Value
-0.31

Uncertainty
0.54

Uncertainty
61.06

Uncertainty
0.18

*%%% FINAL REPORT *#*#%%*

Units
pCi/g

Units
pCi/L

Units
pCi/g

QC
Value
1.66

QC

Value

499.5 °

QC

Value

QC QC
Uncertainty _units
0.053 pCilg

QC QC
Uncertainty _units
15.98 pCilL

QC QC
Uncertainty _units
0 pCi/g

Page 4 of 5

QC

‘Evaluation

IN CONTROL

QC
Evaluation
IN CONTROL

QC
Evaluation
IN CONTROL

100039363

=
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25-Feb-2000 14:27

Method:  SR-90 LS ENV

T

Avnalyst B\Review Team Leader - QA Officer
’b/gc'llcﬂ ?9/3‘//"0 2‘;’0? éz.?o /D850
Date Date at Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Cheinistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

#%%% FINAL REPORT *%*#%



Los Alamos To/MS: M. Ebinger, Phil Fresquez/ MS M887

NATIONAL LABORATORY From/MS: S. R. Garcia/ MS K484
Memorandum Phone/FAX: 5-0270/5-5982
Chemical Science and Technology Symbol: CST-9-ME-99-3
Responsible Chemistry for America Date: October 26, 1999

CST-9/Inorganic Trace Analysis
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID : 100039363
Analysis : CS-137 ASSAY OF VEGETATION ASH FROM AREA G

1. Introduction
On August 20, 1999 a set of ve%etatlon ash samples were from area G delivered to the CST-9
radiochemistry section for the *’Cs analysis.

I1. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is: Gamma-Ray-Emitting Nuclides in Environmental Matrices - Gamma
Spectroscopy, an Instrumental Method. The specific procedure can be found on line @
http://cst.lanl.gov/docs, Method ANC328, R.0.

II1. Quality Control

The appropriate quality control samples were analyzed with the samples

IV. Comments

This case narrative was generated to document the circumstances that were involved with the
development if this data package.

The vegetation ash samples were picked up at Cage 7, Bldg. 1, TA-59. All open and blind QC’s
were within CST-9’s statistical acceptance criteria. All gamma count times were standard at
30,000sec each.

Please feel free to call or email me if you have any questions concerning this submission.

I verify, to the best of my knowledge, that the listed results are both complete and technically
g exception of the item(s) detailed above.
7



26-Oct-1999  14:55 LOS ALAMOS NATIONAL LABORATORY Page | of 4
CST Analytical Chemistry
Analytical Results Report

Requester Name: MICHAEL EBINGER Customer Cost Code: 000000M34A02106CA3 Due Date: 05-0CT-99
Requester Group: ESH-20 Logged Date: 03-AUG-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 665-3147 Logged by: FERNANDEZ
Requester Fax #: 667-0731 Analytical Service Agreement #:
]
CUSTOMER SAMPLES Ck&\g
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200104343 300227096 3-us - CS-137 / 0.000 ~ 0.382 pCi/g
CS-137 MDA 0.191 pCi/g
200104346 300227101 3-08 CS-137 / 0.375 0.125 pCi/g
" CS-137MDA 0.356 pCi/g
200104347 300227106 5-US .~ Cs-137 & 0.104 - 0.053 pCi/g
CS-137 MDA 0.165 pCi/g
200104348 300227111 TA-US - CS-137/ 0.000 0.385 pCi/g
CS-137 MDA 0.192 pCi/g
200104349 300227116 7B-US 7 C8-137 < 0.000 .~ 0.365 pCirg
CS-137 MDA 0.182 pCi/g
200104350 300227121 7C-08 - cs-137 / 0.000 / 0.634 pCi/g
, CS-137 MDA 0.317 pCi/g
200104351 300227127 7C-US / CS-137 0.000 ~ 0.486 pCi/g
CS-137 MDA 0.243 pCi/g
200104352 300227131 4-08 ~ cs-137/ 0.009 / 0.294 pCi/g
CS-137 MDA 0.147 pCi/g
200104353 300227136 4Us” Cs-137 £ 0.293 7 0.075 pCi/g
CS-137 MDA 0.206 pCi/g

kdkd FINAL REPORT ****



26-Oct-1999 14:55 Page 2 of 4

Method:. ] 100039363
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200104354 300227141 6B-US / cs-137 7 0.000 / /- 0.505 pCi/g

CS-137 MDA 0253 pCig

200104355 300227146 6B-0S CS-137 # 0.029 ¢ 0.440 pCi/g
CS-137 MDA 0.220 pCi/g

200104356 300227151 1-Us & C8$-137.7 0033 v/ 0.423 pCi/g
CS-137 MDA 0.211 pCi/g

200104357 300227156 1-08 - cs-137 7 0.048 <V 0.425 pCi/g
CS-137 MDA 0.213 pCi/g

200104358 300227161 208 - CS-137~ 0.015/ . 0.380 pCi/g
CS-137 MDA 0.190 pCirg

200104359 300227166 2-U8” cs-137/ 0.000 / v 0.502 pCi/g
CS-137 MDA 0251 s pCi/g

200104360 300227171 3B0s < CS-137 / 0.0147 0.350 pCi/g
CS-137 MDA 0.175 / pCi/g

200104361 300227176 3BUs cs-137 / 0216 7 0.056 pCilg
CS-137 MDA 0.153 v pCi/g

200104362 300227182 8-0S ¢ CS-137 « 0.000 0.629 pCi/g
’ CS-137 MDA 0.314 J pCi/g

200104363 300227186 8-US -~ CS-137 ~ 0.000 0.572 pCi/g
/ CS-137 MDA 0286 / pCi/g

200104364 300227191 9-08 CS-137A 0.1567 0.075 pCi/g
p CS-137 MDA 0.234 pCi/g

200104365 300227196 9-US CS-137 ~ 0.324 0.064 pCi/g
CS-137 MDA 0.151 pCirg

dk%% FINAL REPORT **#%%
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Method:  GENEI

BLIND QC

Customer Id  Task Id
200106558 300230787

OPEN QC

Customer 1d  Task Id

00.33742 300241668
00.33376 300241669
METHOD BLANK

Customer Id  Task Id
00.22785 300241667

saxknksinsk CST QUALITY ASSURANCE REPORT *#k ks

Component
CS-137

Component
CS-137

Cs-137

Component
CS8-137

Result
YValue
233

Result
Value
28.2

Result
Value
0.000

Uncertainty
25

Uncertainty
3.0

0.54

Uncertainty
0.021

dddd PINAL REPORT ***#%

Units
pCi/g

Units
pCi/g

pCi/g

Units
pCi/g

QC
Value
23.4

QC
YValue
30

QC
Value
0.0

QC
Uncertainty
77

QC
Uncertainty

0.1700

QC
Uncertainty
0.0

QC
units
pCi/g

QC
units
pCi/g

pCi/g

QC
units
pCi/g

Page 3 of 4

L 100039363

QC
Evaluation
IN CONTROL

QC
Evaluation
IN CONTROL

IN CONTROL

QC
Evaluation
IN CONTROL
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100039363

P - st

alyst { Review Team Leader . QA Officer

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

#4%% FINAL REPORT #*##+



Los Alamos To/MS: Michael Ebinger ESH-20/M887
NATIONAL LABORATORY From/MS: Claudine Armenta/K484
Memorandum Phone/FAX: 5-7358/5-5982
Chemical Science and Technology Symbol: CST-9/00

Responsible Chemistry for America Date: February 3, 2000

CST-9/Analytical Chemistry Sciences
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID : 100039363
Analysis : Am analysis on Biological Samples

1. Introduction
On August 03, 1999 twenty-two biological samples were delivered to the CST-9 radiochemistry section
for the requested analysis.

I1. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service Agreement. Each
set of data will include sample identification information, the analytical results, and other information as
required by the customer.

The analysis requested is: Americium In Environmental Matrices - Alpha Spectroscopy. The specific
procedure can be found either on line @ http://cst.lanl.gov/docs, or in hardcopy form within the
document entitled LA-10300-M, Vol. III, Method ANC372 R.0.

1I1. Quality Control
The appropriate quality control samples were analyzed with the samples.

IV. Comments
Twenty-two samples were analyzed for Americium-241. These samples are spiked with Americium-243.

All Quality Control parameters are within appropriate limits and as such meet CST-9’s quality assurance
program objectives.

There are two samples that were flagged with TRO these samples fell above the tracer recovery of 30%-
110%. 1 believe that the spectrum is a little broad and it added in counts. This data was analyzed twice
the second run B-05-00Am was analyzed at 1.0 gram and the best results of the two were reported. The
other flagged (TRO) data is in error because they are above the 30% tracer recovery. One of my blank
data fell Out of Control and this is due to the shift in the spectra and the hand calculations. Inserted is a
E-mail from George Brooks and the quikalpha2.XLS program to calculate the tracer recovery and correct
the results. The other data sets are B-36-99Am and B-38-99Am.

[ verify, to the best of my knowledge that the listed results are both complete and technically correct, with
the exception of the item(s) detailed above.

s =
Taudine E. Armenta 2/ /¢

0l0
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03-Feb-2000 15:36 1.0S ALAMOS NATIONAL LABORATORY Page 1 of 10
CST Analytical Chemistry
Analytical Results Report
Method: AM RAS ENV Method Area: EH-ALPHA Submission Id : 100039363
Requester Name: MICHAEL EBINGER Customer Cost Code: 000000M34A02106CA3 Due Date: 05-0CT-99
Requester Group: ESH-20 Logged Date: 03-AUG-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 665-3147 Logged by: FERNANDEZ
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES Y
PARRANA
Sample Id Task Id Customer Id Component Besult Value Uncertainty Units Qualifier
200104343 300227097 3-US " Am241 v-0.0031 ‘ 0.0240 pCilg
Am-241 DL 0.0122 pCi/g
Am-243T Recovery 96.76 %
Analysis Date 29-JAN-2000 DD-MON-YYYY
Instrument 32 ALPHA NONE
Problem Code OK NONE
Count Time 3000.00 min
Efficiency 31.08 %
200104346 300227102 3-08 Am-241 0.0340 0.0075 pCi/g
Am-241 DL 0.0243 pCi/g
Am-243T Recovery 67.94 %
Analysis Date 29-JAN-2000 DD-MON-YYYY
Instrument 32 ALPHA NONE
Problem Code OK NONE
Count Time 3000.00 min
Efficiency i29.08 %
200104347 300227107 5-Us Am-241 / 0.0695 0.0065 pCi/g
Am-241 DL 0.0088 pCi/y

%% k%

FINAL REPQORT *%*%
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03-Feb-2000 15:36

Method: AM RAS ENV Method Area:

Sample Id Task Id Customer Id Component

200104347 300227107 5-US Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficienc

7A-US ¢ Am-241
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time

200104348 300227112

/ Efficiency
BUs ¥ Am-24¥
Am-241 DL
Am-243T Recovery
Analysis Date

200104349 300227117

Instrument
Problem Code
/ Count Time
Y/ Efficiency
200104350 300227122 7C-08 Am-241 *
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
/ Efficiency
200104351 300227128 7C-US Am-241

L

EH-ALPHA

‘Xv *J{' Page 2 of 10
S
Submission Id : 100039363
Result Value Uncertainty Units Qualifier
102.41 %
29-JAN-2000 DD-MON-YYYY
32 ALPHA NONE
OK NONE
3000.00 min
30.00 / %
0.0048 0.0020 pCi/g
0.0082 pCilg
91.65 %
29-JAN-2000 DD-MON-YYYY
32 ALPHA NONE
OK NONE
3000.00 min
3141 %
-0.0023J 0.0029 pCilg
0.0034 pCilg
96.54 %
29-JAN-2000 DD-MON-YYYY
32 ALPHA NONE
OK NONE
3000.00 min
32.43 %
0.0192 / 0.0033 pCi/g
0.0077 pCilg
126.83 %
29-JAN-2000 DD-MON-YYYY
32 ALPHA NONE
TRO NONE
3000.00 min
29.25 J %
0.0243¥ 0.0038 pCi/g

**%x% FINAL REPORT ****
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Method: AM RAS ENV Method Area:

Sample Id Task Id Customer Id Component
200104351 300227128 7C-US Am-241 DL

Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
/ Efficiency
200104352 300227132 4-08 Am-241
Am-241 DL
Am-243T Recovery
Analysis Date
200104353 300227137 47US/’ Am-241
Am-241 DL
" Am-243T Recovery
J Analysis I?ate
200104354 300227142 6B-US Am-241
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
200104355 300227147 6B-0S ’ Am-241 -
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

EH-ALPHA

Result Value Uncertainty

0.0052

101.32

29-JAN-2000

32 ALPHA

OK

3000.00

30.45 //

0.1146 0.0090
0.0144

41.01

12—JAN7(3?0
0.0343 0.0044

0.0100

63.52

12-JAN-2000

00711 / 0.0071
0.0098

85.66

29-JAN-2000

32 ALPHA

oK

3000.00

30.74

0.2752 0.0131
0.0070

58.48

12-JAN-2000

32 ALPHA

oK

3000.00

28.30

*%*%* FINAL REPORT **#*%*

Submission Id

Units

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
pCi/g

pCi/g

%
DD-MON-YYYY
pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

100039363



01

AM RAS ENV

03-Feb-2000 " 15:36
Method:

Sample Id Task Id

200104356 300227152

200104357 300227157

200104358 300227162

200104359 300227167

Customer 1d
1-Us /

1-0s /

208 L

2-US

Method Area:

Component
Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Anpalysis Date
Instrument
Problem Code
Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Problem Code
Count Time

EH~-ALPHA

Result Vajue
0.0029
0.0056
100.30
29-JAN-2000
32 ALPHA
oK

3000.00
29.07 v/
0.0078 °
0.0136
32.16
12-TAN-2000
32 ALPHA
TRO
3000.00
31.32
0.0146
0.0084
34.49
12-JAN-2000
32 ALPHA
TRO
3000.00
IR LY
0.0039
0.0174
33.37
08-JAN-2000
32 ALPHA
TRO
3000.00

*%*%% FINAL REPORT

% % % %

Ay

g i

Submission Id

Uncertainty
0.0014

0.0031

0.0035

0.0026

Units

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

Page 4 of 10
100039363
Qualifier



615

03-Feb-2000 15:36

Method: AM RAS ENV Method Area:
Sample Id Task Id Customer Id Component
200104359 300227167 2-US ) Efficiency
200104360 300227172 3B-0S Am-241

Am-241 DL

Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
y Efficiency
200104361 300227177 3B-US / Am-241
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
/ Efficiency
200104362 300227183 8-08 Am-241
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency
200104363 300227187 8-US ./ Am-241
Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code

EH-ALPHA

Result Value
3Lﬁy/
-0.000
0.0084
97.97
08-JAN-2000
32 ALPHA
OK

3000.00
29.09
-0.0044
0.0153
64.32
29-JAN-2000
32 ALPHA
OK

3000.00
29.81 /
-0.0016

0.0028
58.22
08-JAN-2000
32 ALPHA
OK

3000.00
32.50

0.0011
0.0049
98.87
08-JAN-2000
32 ALPHA
OK

*%%* FINAL REPORT

o e de b

:

\ul«

Submission Id

Uncertainty

0.0002

0.0164

0.0012

0.0006

Units

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCilg

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCilg

pCilg

%
DD-MON-YYYY
NONE

NONE

Page 5 of 10

: 100039363

Qualifier
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03-Feb-2000 15:36

Method:

Sample Id Task Id

200104363 300227187
200104364 300227192
200104365 300227197
DUPLICATE TASKS
Sample Id Task Id
200104361 300227177

AM RAS ENV

Customer Id
8-US

9-0S /

9-Us

Original Task

Method Area:

Component
Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Problem Code
Count Time
Efficiency

Component
Am-241

" Am-241 DL

Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time

*%k%* FINAL REPORT *%***

EH-ALPHA

Result Value
3000.00
29.33
-0.0001
0.0074
112.14
29-JAN-2000
32 ALPHA
TRO
3000.00
28.08 /
0.0035 "
0.0235
42.00
29-JAN-2000
32 ALPHA
TRO
3000.00
32.74

Result Value
-0.0044
0.0153

64.32
29-JAN-2000
32 ALPHA
OK
3000.00

Submission Id :

Uncertainty

0.0004

0.0030

Uncertainty
0.0164

[‘ \v Page 6 of 10
Y
100039363

Units Qualifier
min

%

pCilg

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

pCi/g

pCilg

%
DD-MON-YYYY
NONE

NONE

min

%

Units Qualifier
pCi/g

pCi/g

%

DD-MON-YYYY

NONE

NONE

min



ot

03-Feb-2000 15:36

Method: AM RAS ENV Method Area:
Sample Id Task Id Original Task Component
200104361 300227177 Efficiency
200120269 300254462 300227177 Am-241

Am-241 DL

Am-243T Recovery
Analysis Date
Instrument
Problem Code
Count Time
Efficiency

*%%% FINAL REPORT ****

EH-ALPHA

Result Value
29.81

0.0018
0.0047

80.87
08-JAN-2000
32 ALPHA
OK

3000.00

31.35

Submission Id

Uncertainty

0.0007

Units

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

NONE

min

%

Page 7 of 1
10003936.
Qualifier
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03-Feb-2000 15:36 Page 8 of
Method: AM RAS ENV Method Area: EH-ALPHA Submission Id : 10003936

srxxsirmssrs CST QUALITY ASSURANCE REPORT #*#sksssx

BLIND QC

Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Yalue Uncertainty _units Evaluation
200106489 300230722 Am-241 9.8845 0.2083 pCilg 9.7 0.44 pCi/g IN CONTROL
OPEN QC

Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.41404 300254460 Am-241 0.0025 0.0001 pCi/L 0.0023 0.00023 pCi/L IN CONTROL
00.41404 300254464 Am-241 0.0026 0.0001 pCi/L 0.0023 0.00023 pCi/L IN CONTROL
00.41404 300254465 Am-241 0.0023 0.0001 pCi/L 0.0023 0.00023 pCi/L IN CONTROL
METHOD BLANK

Result QC QC QC QC
Customer Id ~ Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.22784 300254461 Am-241 0.0134 0.0037 pCi/g 0 0 pCi/g OUT OF CONTROL

*%%% FINAL REPORT ****



01

03-Feb-2000 15:36

Method: AM RAS ENV

Customer Id  Task Id

Component
00.22784

300254463 Am-241

00.22784 300254466 Am-241

Method Area:

EH-ALPHA
Result
Value Uncertainty Units
0.0063 0.0022 pCilg
0.0000 0.0003 pCi/g

*%%% FINAL REPORT *%***

QC
Value
0

Submission Id :

Page 9 of 10

: 100039363

QC QC
units  Evaluation
pCi/g WARNING 2-3SIG
pCi/g IN CONTROL
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03-Feb-2000 15:36 Page 10 of 10

Method: AM RAS ENV Method Area: EH-ALPHA Submission Id : 100039363

G

Analyst Review Team Leader QA Officer
i 3[{2( 2 ) Z—[ Zzlzz ‘ O cpz 7 [ Saoo
Date Date te Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

*%*% FINAL REPORT ***%



Los Alamos
NATIONAL LABORATORY
Memorandum

Chemical Science and Technology
Responsible Chemistry for America

To/MS: ESH-20/M887
From/MS: Nancy Lujan/ MS K484
Phone/FAX: 5-6010/5-5982

Symbol: CST-9/9
Date: November 5, 1999

CST-9/Inorganic Trace Analysis
Los Alamos, New Mexico 87545

This is a Case Narrative for the following:

Submission ID : 100039363
Analysis : U (KPA) in Vegetation Ash

1. Introduction
On August 20, 1999, a set of Vegetation Ash samples was delivered to the CST-9 radiochemistry -
section for the requested analysis.

I1. Analytical Results/Methodology

The analytical results are presented as indicated by the terms on the Analytical Service
Agreement. Each set of data will include sample identification information, the analytical
results, and other information as required by the customer.

The analysis requested is: Uranium in Environmental Matrices — KPA. The specific procedure
can be found either on line @ http:/cst.lanl.gov/docs, or in hardcopy form within the document
entitled LA-10300-M, Vol. III, Method ANC337, R.0.

III. Quality Control
The appropriate quality control samples were analyzed with the samples.

IV. Comments

This case narrative was generated to document the circumstances that were involved with the
development of this data package. As part of the process to inform our customers of potential
problems associated with specific methods, the KPA method has been found to be unreliable in
some matrices due to the strong susceptibility of interference’s from constituents commonly
found in environmental samples. Alternate techniques available for the analysis of U would be
either ICP-MS or Isotopic Uranium analysis.

Sample 1d 200106490 lists Out of Control. It is my opinion that this Out of Control may have
been caused by some problems with the preparation of the sample. Since the Open QC and the
Blank are in Control, it is my opinion that this does not reflect a problem in the quality of the
remaining data.

The Replicate Error Ratio Determinations do not meet the requirements of the DOE-AL SOW on
Sample Id 200104361. I believe that there was a variance in the matrix homogeneity in the
samples that may have caused the replicate error. I verify, to the best of my knowledge, that the
listed results are both complete and technically correct.

Nanc&}Luj af/

/004 4



03-Nov-1999

14:59

Method: GENERIC KPA

LOS ALAMOS NATIONAL LABORATORY

CST Analytical Chemistry
Analytical Results Report

Method Area:  EH-ALPHA

Submisgsion I}d H

Page 1 of 5

100039363

o qy

Requester Name: MICHAEL EBINGER Customer Cost Code: 000000M34A02106CA3 Due Date: 05-0OCT-99
Requester Group: ESH-20 Logged Date: 03-AUG-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 665-3147 Logged by: FERNANDEZ
Regquester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES &?»Q*
Sample Id Task Id Customer id ~ Component Result Value Uncertainty Units Qualifier
200104343 300227094 3Us U~ 091~ vV 0.09 uglg
’ Analysis Date 28-0CT»199I9/ DD-MON-YYYY
200104346 300227099 3-08 U/ 2.39 0.24 ug/g
Analysis Date 28-0CT-1999 . DD-MON-YYYY
200104347 300227104 sus 7 U/ 076 & ¥ 0.08 uglg
i Analysis Date 28-0CT-1999 DD-MON-YYYY
200104348 300227109 7aus /. U, 108 0.11 uglg
Analysis Date 28-0CT-1999 , DD-MON-YYYY
200104349 300227114 7BUS / U, 060 < ¢ 0.06 ug/g
/ Analysis Date 28-0CT-1999 DD-MON-YYYY
200104350 300227119 7c-08 u_ 1550 0.16 ug/g
Analysis Date 28-0CT-1999 DD-MON-YYYY
200104351 300227125 7C-US / U/ 1.01 [ 0.10 ug/g
Analysis Date 28-0CT-1999 DD-MON-YYYY
200104352 300227129 408 U/ 1227 0.12 uglg
. Analysis Date 28-0CT-1999 DD-MON-YYYY
200104353 300227134 4us / U/ 0.14 4 0.01 uglg
Analysis Date 28-0CT-1999 DD-MON-YYYY

#*xk%* FINAL REPORT ****



03-Nov-1999 14:59

Method: GENERIC KPA Method Area:
Sample Id Task Id Customer Id Component
200104354 300227139 6B-US ¢ U /

Analysis Date
200104355 300227144 6B-0S _- U-
Analysis Date
200104356 300227149 1-us U/
Analysis Date
200104357 300227154 108 U
Analysis Date
200104358 300227159 2-08 -~ U £
Analysis Date
200104359 300227164 2-.Us v’
Analysis Date
200104360 300227169 3B-0S/” U-
) Analysis Date
200104361 300227174 3B-US / U/
Analysis Date
200104362 300227180 8-08 / U -
Analysis Date
200104363 300227184 8-US - u-
: Analysis Date
200104364 300227189 9-08 [ U
) Analysis Date
200104365 300227194 9-US / U

Analysis Date

**%% FINAL REPORT *#%*%*

N
~ EH-ALPHA (’MX’N

5

Result Value
124 £
28-OCT-1999
0.82 ~
28-0CT-1999
0.8
28-0CT-1999
o/ /
28-0CT-1999
0.88 ~
28-0CT-1999
146 ¢
28-0CT-1999
0.56 ~ v/
28-OCT-1999
204 s
28-0CT-1999
071 £ /
28-OCT-1999
0.73 - /
28-0CT-1999
0.52~ /
28-0CT-1999
104 ¢ v
28-OCT-1999

Submission Id

Uncertainty
0.12

0.08
0.08
0.07
0.09
0.15
0.06
0.20
0.07
0.07
0.05

0.19

Units

ug/g
DD-MON-YYYY
ug/g
DD-MON-YYYY
uglg
DD-MON-YYYY
ug/g
DD-MON-YYYY
uglg
DD-MON-YYYY
ug/g
DD-MON-YYYY
uglg
DD-MON-YYYY
uglg
DD-MON-YYYY
ug/g
DD-MON-YYYY
uglg
DD-MON-YYYY
ug/g

DD-MON-YYYY

uglg
DD-MON-YYYY

Page 2 of §

100039363

- Qualifier

1264 44



03-Nov-1999 14:59 Page 3 of 5

/30444

Method:  GENERIC KPA Method Area:  EH-ALPHA o Submission Id : 100039363

DUPLICATE TASKS

Sample 1d Task Id Original Task Component Resuit Value Uncertainty Units Qualifier
200104361 300227174 U 2.04 0.20 ug/g

Analysis Date 28-0CT-1999 : DD-MON-YYYY
200113308 300242729 300227174 U 0.98 0.10 ug/g

Analysis Date 28-OCT-1999 . DD-MON-YYYY

#%%% FINAL REPORT #****



03-Nov-1999 14:59

Method: GENERIC KPA

BLIND QC

Customer Id  Task Id
200106490 300230720

OPEN QC

Customer Id  Task Id
00.38058 300242728

METHOD BLANK

Customer Id  Task Id
00.22776 300242730

Method Are

 EH-ALPHA

Units
uglg

Units
ug/L

Units
ug/g

*%%% FINAL REPORT ***%

sxxxxsxmers CST QUALITY ASSURANCE REPORT **xssxstss

QC

Value

0.47

QC

Yalue

10.1

QcC

Value

Submission Id

Page 4 of 5

Jtop 44

H 100039363

QC
Evaluation
OUT OF CONTROL |

QC
Evaluation
IN CONTROL

QC
Evaluation
IN CONTROL



03-Nov-1999 14:59 Page 5 of 5

Submission Id : 100039363

Method:  GENERIC KPA Method Area:  EH-ALPHA
ml &
Analyst Review Team Leader QA Officer
G %
!
/ /5/701 WM% W (lz|?
Date Datd Date Date

tandard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:

The control status of the preceeding data was evaluated using the
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."

#%%x% FINAL REPORT *#%**

156444



I.Los Alamos

Lov Alamay Nanonal Labosatory

Los Alinos, New Mexico #7545

P.LH (505) 667-0815

ESH-20

MS M887

CHAIN-OF-CUSTODY ZECORD
Soils and Foodstuffs ( M 1 )0210@/6'43

'roject Name

Request the following analysis: < Sample Location/Remarks

Ares G oo 5o
Sapolers  (viengguresy 2y 2 7 0w .-
-Mi)fl‘f'fr/ddﬂlﬂ %;337 3}’{_ E o
Aoy Edaer C Qe o :o:
Date I Time Sample  Namc/Number o

| 7-92.35 ?f’)o,a:u_, 2 -0OS S"ﬁ»e.z, west ot 772;";\»«. s‘l«-‘-#‘igas(' ou'llS;t& {'mge,d#v:-.

S=a!
- 79 ?1 02 pum |m-UUS Stk 2, et of TR 130 shatte, just edcide Conel, yuders

( TS an

2L- 0s

Stke 3(;:, Dver Shoay, Wk o{‘ Achie At gutsile fenscp |

/ QY o

b~ US

Site Bb-undershy  west o b achive Atpbocite ferce

} /070 ... 8 -OS e ?,N,,,I.‘,I_f,,,;,«,f,,. Aree, One hnléwide west 9 Aws G-
/[).’/9 p g'('(s g}gg)_m/s 2eg !w‘ oﬂefrdlf‘;.ﬂl ML(*'?I@AG’
| [l *2p. | G-05 Sike, overstuay, BNP, af Resanech does
P o - N
4 [/ 00 gn /~US {l’?j’,_m&f/bﬂj BuP, N Pesenechs Ao,

Rebimquished by: (ucmatvre ) | Date/Time

tch

Regeived by: (rig -

) Rel 1 by: (sig ) |Date/Time Reccived hy: (vignature )
UM, 1239/2: (P
W 4/ b 71398 /242 g L Vi .
Relingquished by  (rignamre ) | Date/Time Rdceived by: Gignarwre ) Relinquishcd by: (signature ) |Date/Time Reccived by: (signature )
Rebmgueshed by (uenatare ) [Date/Time Reccived for Lah. by (signature ) Remarks:

’DalclTimc




CHAIN-OF-CUS’ I‘()I)Y RECORD

IJOS /\Iamos Soils and Foodstuffs
Fov Alaimag National Labooatory ' P.I# (505) ()67-08'5
Pos Alimos, New Mesico #7545 ’ ESIH-20  MS M887
LTA'"" Name Request the following_ analysis: < Sample Lacation/Remarks
rea (7 Ww(aLrM - . o
Samp, re %% : 3# JE: : -
Date l Time I Sample Name/Numbher - z
| 31341 T30 3-Us Sile *3 coitocim, €55t o) aclic pl, imit A
| q.3° 3 .05 sile ¥ 3 ovtskory. (f’sm ) een,{’od.u.p-h
l0.00 5~WUg TRU Waste ?44( 4
.30 Ja-Us Soudu o Pile (3418, ssufng Bidy, 51-37¢
o'4s | Jb-Us Bl 6 noda o demm.

1igfas | 4o~ [Fc- oS OASL e el £ Bl 4335
‘4\‘*___‘_1"‘10 Fe- Ug O sida Lu hwl‘\d —KI(-, §Y-3%3s
|o.r© Y. ps Cuhside Q«te no-u ‘;[TI?(A Pt #
l (030 Y- us Otdsidy foace, hrtuof TRU Pat 82
i [0:4S eh-Us oudsidd (e easy o] TRU pads, g Was
lo'US (L - 05 odsids (s, ctst DTRU pad, onwmesq
| 2415 l-Us Oudside feuer saeln =f {r) o Shatst-|
Y P - os ouds;dn e, s, %P frdium shdd

Relinquished by (ricnmtnre ) [Dare/Time Recetyed by: (vignatmwer Relinquishcd by: (vignature ) [Date/Time Reccived bhy: (signature )
) /ﬂ- : 249 31/2 Y2 pm ‘@ l'\MO 107 Ok

Retinguished by (vignanere ) Date/Time . [Recefved by (signamwre ) Relinquished by: (vignatwre ) Date/Time - Reccived by: (signature )

Retmquished by taenamre) | 'Date/Time Reccived for Lah. by (signatwre ) [l);ucl‘rimc Remarks:




I.os

Fos Al

Alamos

amos Nationat Labornry

CHAIN-OF-CUSTODY RECORD

Yt
Soils and Foodstufls (F€20—WE66) 7’739@/02,0(,/0?3
P.I.# (505) 667-0815

Fos Alamos, New Mecxico #7545 ESH-20 MS M887
Project Name Rc(}ucsl the following analysis: N Sample Location/Remarks
QP&A} G \feq %Q”ru ”7;)“ Tokal uils =
n nlcm (uln “ u'rl ) ‘(/ ; D o
X‘ 'm'»‘ﬁ’%ﬁﬁ;/f o, B "H'Avv\ Eow=
Date , 1 ime Samplc  Name/Number - :
7-2.395 7500 Ao 1 2 -OS ~ Sike ,w“}»a'{*Tmf,w. 5144#9;05{‘007!9/‘4 ‘pewce Hva-,
S Ya) )
- 7-9% Ci 02 g 2>-US - Sibe 2, yet of Tty shatte, just cdside Coveq, pude ste-]

75 a.m

3L- 0%

St{'f '% Over Sfb"“] u}h/‘b# Acf)t/{ ,ofgo'{gu.’eﬁ,gw

C] S a o

3b- US

Site - a,«.te/smﬁ,wn Factive Atgdsite ferc

/070 ..

K-0S

Site 7,0,/055.&,; Expamtion Aret, Oxe hnl€uide wert b? -

[0724m L E-US . b Gdershey Exptesie s, Orelpalbinhe vest f don &
//," 0D g0 C}'OS 5]"(‘7‘ 04“"’”{1/ BuP, ‘OTL Resanech Aoent
% // 00 4. C}— Us {;fzﬁT, Idme,ef/bﬂj Bup, et Pesencct Au

Retingquished hy: (vienatuee )

Wl M

Date/Time

¢-2-9 /ﬂ.‘ 3P A~

Relinguished by (vignature )

Dawe/Time

qcived by{f (sifnature )

gnature ) Relinquished by: (signature ) Date/Time Reccived by: (signature )
sy
Relinquished by: (rignuture ) Date/Time Reccived by: (signature)

Relingquished by, (agnature )

Date/Time

Reccived for Lab. by (signature )

, Date/Time

Remarcks:




l.Los Alamos

Fov Alamag Natvanal Laboratory

Fov Alymos, New Mexico  R7545

CHAIN-OF-CUSTOI

)Y RECORD
350

©
Soils and Foodstulfs 2€26—WE6EH 110(’/0‘7

P1# (505) 667-0815

C Asde Q«w Vlarlh ?‘(_ ﬂ?(,( VRSN

lO\ao

Y- Us .

ESI-20 MS M887
Project Name ch"cg. "'IC fn”()w"‘g“-‘n-ﬂy\'g : S:lrllplc Location/Remarks
341%,9.99() :l:h (4 Jolal u - :
'1a§’/ eI cs, M EZE
Date I >Timc Sample  Name/Number - z
j”/’“f 1 .30 3-US Sile 3 (MBLVCI-»“ .f’ﬁsf,j aclic pl; insd fod
Q.30 3 -0S sike &; 00‘% (?h-’" ) ccﬂgpodah-oﬁ‘h
\0.00 S ~Ug TRU Wasle Pal 4
\0.30 '3,74- Sawikek Pils 3+10, s> 4 B"’e 51-31¢
N’z 04§ 36 -Us | Pl 6 ho«—-“-\ :l {ww
1 /8]44 4o dec- OS5 . OW(SAC»« wordly d Bls. §41-335
\ 1.40 b Fc- Us . Oudsida (;m ket o] Bldy. §1-39r"
l [0.20 14- 05 .
!

otdsdy .Q«;m lm-l“\c_»{ (R U Cad B2
‘O:"‘g : LL’uS s CR/{Y«& Q“(c CQS"“,’-.{ TrRU P&/; I Mg
'()'-qg 65 = OS O'—U‘S (1« Q“(, "CQ{-'» f TKM PGJJ ONWSQ
215 L - Us

OuAsida Sewe Sotedhn «:’P 4v. Jrm g4

218

- os.

D(A‘(gv"c\ @‘AQ“

Sl of frkiwe shd®

[

{
Relinguished by: (icnammre ) {Date/Time ccepped W lAvignaniye ) }clinquishcd by: (cignatwre) |Dates/Time Reccived hy: (signature )
ﬂ\/- f'-Z-”//f’:)OtA A
Relinguished by (vignamec ) [Date/Time l@civcd ignature ) Relinquished by: (signatnre ) | Date/Time Reccived by: (signature)
Refinguished by: tognarmer) Date/Time Reccived for 1.ah. by: tsignature ) ’l),-uclTimc Remarks:




This report has been reproduced directly from the
best available copy. Itisavailable electronically on

the Web (http://www.doe.gov/bridge).

Copies are available for saleto U.S. Department of
Energy employees and contractors from—

Office of Scientific and Technica Information
P.O. Box 62

Oak Ridge, TN 37831

(423) 576-8401

Copies are available for sale to the public from—

National Technical Information Service
U.S. Department of Commerce

5285 Port Royal Road

Springfield, VA 22616

(800) 553-6847
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